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EXECUTIVE SUMMARY 
Commonwealth Edison Company constructed Braidwood Cooling 
Pond to serve as cooling waters for the Braidwood Nuclear Generat-
ing Station. The pond utilizes dikes and spoil banks to confine 
and guide water. The new basin, which incorporated some of the 
existing strip mine ponds, was completely filled with water pumped 
from the Kankakee River. The Illinois Natural History Survey is 
conducting environmental studies on Braidwood Cooling Pond to ex-
amine the successional stages in the maturing pond during its ini-
tial years. 
Densities of phytoplankton were greatest at Station 1 and de-
creased at locations further away to minimum densities at Station 
4; phytoplankton abundance was well correlated with such physical 
factors as hardness, total dissolved ionizable solids, and con-
ductivity. Apparently, leaching from inundated soils and decompo-
sition of vegetation in the area of Stations 1 and 2 led to in-
creased ion concentrations which resulted in better phytoplankton 
growth and a greater standing crop of algae there. Negative cor-
relations of densities of most phytoplankton groups (except the 
Cryptophyta) with inorganic nitrogen and phosphorus suggested 
better utilization and depletion of those nutrients in areas where 
algal abundance was greatest. Factors such as macrophyte competi-
tion for nutrients could have influenced phytoplankton abundance. 
Survey studies of the zooplankton dynamics in a new cooling 
pond constructed from many smaller stripmine ponds and other 
pools showed changes in overall community structure. Although 
there were generally greater numbers of taxa in the small ponds, 
the kinds of species were similar for both pre- and post-fill 
i i 
periods. Populations of the calanoid copepod Diaptomus pallidus 
were succeeded by those of~ siciloides; both species are common 
in Illinois lakes. Total zooplankton biomass was highest in May 
following fill, but year to year comparisons of total mass of 
zooplankton in late summer showed greatly reduced levels after 
fill. These amounts were generally lower than those recorded in 
the literature for other Illinois lakes. 
Braidwood cooling pond was sampled during 1981 in order to 
determine the initial taxonomic composition and structure of the 
benthic communities and to identify differences existing between 
communities of the old stripmine basins and communities of newly 
flooded areas. Fifty-two taxa were collected from the pond 
during two collections; dominants of the overall community were 
the dipteran families Chironomidae, Chaoboridae, and Cerato-
pogonidae, and the oligochaete families Naididae and Tubificidae. 
The mean density of the entire cooling pond community (934 organ-
isms m-2) was comparable to the mean densities of Lakes 
Coffeen, Sangchris and Shelbyville (all in central Illinois). 
The composition of the communities inhabiting the recently 
flooded areas was substantially different from that of tne old 
stripmine basins; epifaunal Chironomidae dominated the former 
while Chaoborus punctipennis, the Palpomyia complex, and Oligo-
chaeta dominated the stripmine pits. These differences were 
related to decreased oxygen concentration with depth and greater 
habitat diversity and primary production in the shallow areas. 
Analyses of variance revealed no significant differences between 
stations for specific taxa densities, species diversity or taxa 
numbers; however, several significant seasonal differences were 
found. Cluster and ordination analyses defined four major species 
assemb 1 ages. These ana lyses reinforce the supposition that the 
structure of the macroinvertebrate communities of the cooling pond 
are influenced principally by depth and season. 
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The fish communities of Braidwood Cooling Pond were sampled 
in September 1981 by electrofishing, seine, and gill net at four 
stations. Three standing crop surveys were also conducted in 
coves at the study site. Twenty-three species representing nine 
families plus one sunfish hybrid were collected. Based on the 
percent of total biomass collected by electrofishing, gill nets, 
and seining the catch was dominated by carp (35.5%), largemouth 
bass (24.5%), and gizzard shad (21.9%). Sand shiner, dominating 
the seine catch, was the most abundant fish collected. Analysis 
of variance detected no differences in total catch between sta-
tions. Gizzard shad and bluegill were the most abundant species 
collected in cove rotenones samples. Carp dominated the catch by 
weight accounting for almost 50 percent of the total biomass 
lakewide. Total standing crop was much lower compared to other 
Illinois and midwestern lakes. Largemouth bass and bluegill popu-
lations were characterized by young fishes primarily ages 0+ to 
II+, including few quality sized individuals. Percent composition 
of these fishes appears favorable for future development. Carp, 
the dominant species by biomass, was represented by an abundant 
age II+ year class. Based on data collected in this study, the 
fisheries of channel catfish, walleye, and tiger muskie, were 
essentially nonexistant. 
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Sect ian 1 
GENERAL 
INTRODUCTION 
by 
Thomas M. Skelly 
INTRODUCTION 
The National Energy Plan II (U.S. DOE, 1979) states that nu-
clear power will be a significant source of energy for the rest of 
this century. Commonwealth Edison Company is currently construct-
ing the Braidwood Nuclear Generating Station, a power complex that 
covers approximately 18 square kilometers in the southwest corner 
of Will County in north central Illinois, approximately 80 kil-
ometers southwest of Chicago and 32 kilometers south-southwest of 
Joliet near the town of Braidwood (Figure 1-1). One of the unique 
features of this power plant is the use of an abandoned strip mine 
as a 1,069 hectare cooling pond, with internal dikes and spoil 
banks to guide the flow of water. Average depth is 2.9 meters and 
circulation time will be about four days. 
Braidwood Cooling Pond was formed by the construction of 
dikes which, in association with existing spoil banks, were de-
signed to bound and guide water flow. The new basin was complete-
ly filled with water pumped from the Kankakee River. Pumping be-
gan on l December 1980 and was completed on 18 February 1981. Ap-
proximately 40 separate bodies of water were present in the strip-
mine area prior to dike construction and pond filling. Several of 
these were sampled in 1980 to examine the aquatic communities that 
were established before the influx of Kankakee River water began. 
Quantitative and qualitative sampling of phytoplankton, zoo-
plankton, benthos, and fish were conducted at four stations in 
Braidwood Cooling Pond (Figure 1-2) in 1981 to study the initial 
colonization of the new habitats formed after pond-fill. Station 
1 represents the point in the lake that corresponds to the 
immediate area of the future discharge of heated water. Stations 
2 and 3 represent intermediate distances around the cooling loop 
and Station 4 is the intake arm of the cooling pond. 
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The project is of interest because of the unusual nature of 
the habitat flooded to form the cooling pond. Strip-mine ponds 
are generally characterized as being deep, cold, highly acidic 
bodies of water. Some of the pits in the Braidwood Cooling Pond 
basin are very deep and cold, but not acidic. The pond has a 
variety of habitats, ranging from extremely shallow regions to 
pits 30 meters deep. The aquatic communities of some of the pits 
are likely to undergo major changes in community structure as the 
lake matures. New impoundments are known to experience an 
initial, highly productive "bloom" period caused by the release of 
nutrients from plant and animal biomass associated with the 
recently inundated soils. When the new lake begins to mature, 
however, stored nutrients are consumed or dispersed, populations 
of consumer organisms decrease, and the reservoir begins to 
stabilize at a lower overall rate of productivity (Odum 1971). 
Braidwood Pond is not a conventional reservoir and it would be 
conjectural to assume it would behave as such. Large amounts of 
decomposing plants in the discharge arm (formerly farmland) will 
be a rich source of nutrients. The inundated spoi 1 banks and 
other low nutrient soils in the remainder of the lake may not be 
as rich a source of nutrients, so until water begins to circulate 
from power plant activities, scheduled to being in 1985, segre-
gated areas may experience a bloom effect while others may not. 
The succession of the aquatic communities is being studied as 
the pond matures during its initial years. The results of the 
environmental studies for Braidwood Cooling Pond during the first 
year after pond-fill are contained herein. 
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ABSTRACT 
Densities of phytoplankton were greatest at Station 1 and de-
creased at locations further away to minimum densities at Station 
4; phytoplankton abundance was well correlated with such physical 
factors as hardness, total dissolved ionizable solids, and con-
ductivity. Apparently, leaching from inundated soils and decompo-
sition of vegetation in the area of Stations 1 and 2 led to in-
creased ion concentrations which resulted in better phytoplankton 
growth and a greater standing crop of algae there. Negative cor-
relations of densities of most phytoplankton groups (except the 
Cryptophyta) with inorganic nitrogen and phosphorus suggested 
better utilization and depletion of those nutrients in areas where 
algal abundance was greatest. Factors such as macrophyte competi-
tion for nutrients could have influenced phytoplankton abundance. 
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INTRODUCTION 
The purpose of this study was to determine the phytoplankton 
assemblage in Braidwood Cooling Pond, a newly formed body of water 
near Wilmington, Illinois. Because the water in Braidwood Cooling 
Pond will be used for cooling purposes for the Braidwood nuclear 
generating station in Will County, Illinois, the objectives of the 
study included the establishment of baseline data for chlorophyll 
~. phytoplankton densities, and dominant taxa in the pond for 
later comparisons of those parameters after the generating station 
becomes operational. Other objectives included the determination 
of successional patterns in the newly formed pond and the changes 
in these patterns through time as well as the determination of the 
relationships between various physical and chemical parameters and 
phytoplankton density and composition. 
METHODS AND MATERIALS 
Duplicate one-liter samples of depth-integrated water (sur-
face to euphotic zone bottom) were collected using a column 
sampler at four stations in Braidwood Pond (Figure 2-1) on 13 May, 
14 July, and 15 September 1981 for phytoplankton composition and 
abundance analyses. Duplicate four-liter samples were collected 
concurrently with phytoplankton samples for determination of 
chlorophyll~ concentrations. Samples for phytoplankton were pre-
served in the field with acidified Lugol•s solution in a ratio of 
one part Lugol•s to 99 parts sample. Samples for phytopigment 
determination were returned to the lab where they were filtered 
through glass fiber filters and then frozen until analyses were 
performed according to methods of APHA et al. ( 1976). Phyto-
plankton were settled by sedimentation and final concentrations 
were 20 times the original densities after removal of the 
supernatant from sampling bottles. 
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The Duncan's test was used if significant differences were 
detected according to the two-way analysis of variance. This test 
was used to reveal which stations or sampling periods were signif-
icantly different from each other; all references to "significant-
ly different" were at the 0.05 level unless otherwise specified. 
Regression analyses were computed to determine which chem-
ical and physical factors were best correlated with biological 
parameters. These analyses were performed using SPSS (statistical 
package for social sciences) at the University of Illinois. 
RESULTS AND DISCUSSION 
Phytoplankton raw data are contained in Appendix 2A-l and 
Appendix 2A-2. Dissolved oxygen and temperature profiles are con-
tained in Appendix 2A-3. Summary tables for phytoplankton den-
sities, chlorophyll~ concentrations, results of analysis of var-
iance and Duncan's tests, and regressions of physical and chemical 
data with algal abundance, and diversity of taxa are included in 
Tables 2-l through 2-7 and Figures 2-2 through 2-3. 
Densities of phytoplankton ranged from approximately 6,000 
algal units per 1 iter (AU) to 32,000 AU based on data from four 
stations sampled in May, July, and September 1981 (Table 2-1). In 
general, the greatest densities occurred in the July sampling 
period and there was a very definite trend of decreasing a 1 ga 1 
abundance by density around the proposed cooling loop from Station 
1 to Station 4 during all three sampling periods (Table 2-l). 
Chlorophyll ~ concentrations, anotner indicator of algal 
standing crop, did not consistently decrease from Station 1 to 
Station 4 during all sampling periods (Table 2-2). Because there 
is not an exact correlation between algal densities or algal bio-
mass and chlorophyll~ concentrations under normal circumstances, 
it is not surprising that the chlorophyll concentrations did not 
follow the same trends as did the phytoplankton densities. 
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Other parameters measured during sampling, including hard-
ness, conductivity, and total dissolved ionizable solids (TDS), 
had a similar pattern to that observed for phytoplankton abundance 
(Table 2-3). Those similarities in trends imply a relationship 
between ionic concentrations and phytoplankton abundance. 
Phytoplankton densities for total algae, major algal divi-
sions, chlorophyll ~ concentrations, and physical and chemical 
parameters varied significantly by station and sampling period ac-
cording to a two-way analysis of variance (Table 2-4). Results of 
Duncan's multiple range test (Table 2-5) indicated the signifi-
cance of the observed relative decreases in several parameters 
measured around the proposed cooling loop from Station to 
Station 4. These data further support a relationship between 
phytoplankton abundance and ion concentrations as indicated by 
conductivity, hardness, and TDS. 
Observed differences in hardness, conductivity, and total 
dissolved solids between stations was probably, in part, a result 
of the recent pond-fi 11 ing and the underlying sediment types. 
Because Stations l and 2 are located over areas where previously 
non-inundated fertile soils occurred, the leaching of ions from 
those soils could have added to ionic concentrations found in that 
area of the pond. Stations 3 and 4, however, were located above 
or near areas where either strip mining activities (Station 3) or 
recent removal of topsoil for the formation of a usable cooling 
water basin (Station 4 near the intake) would have removed poten-
tial soils rich in ions so that leaching might have occurred to a 
lesser degree than at Stations 1 and 2. 
Also, since numerous small trees and brush were present in 
the areas of Stations 1 and 2 and were present in 1 es ser amounts 
at Stations 3 and 4 before 1 ake f i 11 i ng, the decomposition of 
these organic materials at the former stations would have contrib-
uted to the significantly increased total dissolved ionizable 
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solids and conductivity at those locations. The lack of such 
abundant decomposing organic matter at Stations 3 and 4 apparently 
also contributed to the reduced TDS and conductivity in that area 
of the pond. 
Because there was a strong positive correlation between total 
phytoplankton densities, chlorophyll~ concentrations, and several 
algal divisions with physical factors including conductivity, 
hardness, and total dissolved ionizable solids (Table 2-6, Figures 
2-2 and 2-3), it seems 1 ikely that there was a greater standing 
crop because of increased algal growth in areas with greater con-
centrations of inorganic ions. Hardness, a measure of magnesium 
and calcium which are normally associated with carbonate ions, 
followed the same trend as conductivity and total dissolved 
ionizable solids (Table 2-3). Much of the rock material around 
Braidwood Pond is limestone (including the riprap areas), thus it 
would be reasonable that this 1 imestone contributed calcium and 
carbonate ions to the pond. Carbonate and bicarbonate are two of 
the most common ions in temperate habitats (Wetzel, 1975) and were 
probably major contributors to the dissolved solids and con-
ductivity of Braidwood Pond. 
Kankakee River water was used for pond fill, thus, the lower 
conductivity at Stations 3 and 4 may have been the result of the 
input of that river water (conductivity 500-700) which entered the 
pond near Stations 3 and 4. Lower values of sulfate, magnesium 
and sodium, as well as alkalinity and hardness, factors regulating 
conductivity, were also noted in these areas (Commonwealth Edison 
Company, 1981). 
MACROPHYTE-PHYTOPLANKTON INTERACTION 
Other possible reasons for the observed trend in phyto-
plankton abundance around the proposed cooling loop include compe-
tition between macl~ophytes and phytoplankton in Braidwood Pond. 
5 
Considerable concentrations of macrophytes, primarily common reed, 
Phragmites communis, are known to exist in Braidwood Pond (visual 
observations of field personnel} although actual densities of 
macrophytes in various parts of the pond are not known. Because 
macrophytes and phytoplankton are known to compete for nutrients 
and light and because macrophytes may even produce inhibitory 
substances to phytoplankton growth (Wetzel, 1975), there is the 
real possibility that the phytoplankton standing crop was in-
fluenced by the presence of those macrophytes. 
NITROGEN AND PHOSPHORUS 
Because nutrients such as nitrate, nitrite, ammonia, and 
orthophosphate are rapidly assimilated by phytoplankton, one would 
normally expect an inverse relationship between phytoplankton 
abundance and concentrations of those nutrients. This re 1 at ion-
ship is supported by the negative correlation of five of six algal 
groups and chlorophyll~ with total inorganic nitrogen (Table 2-6) 
although one group, the Cryptophyta, was significantly positively 
correlated with nitrogen concentrations (Table 2-6). This group 
was also the only group positively correlated with orthophosphate 
concentrations (Table 2-6); a 11 other a 1 ga 1 divisions were nega-
tively correlated with orthophosphate. 
Total phosphorus, which includes the phosphorus incorporated 
in phytoplankton, may be positively correlated with phytoplankton 
if phosphorus is the dominant limiting nutrient in an aquatic 
habitat. Total phosphorus was significantly positively correlated 
with the Chlorophyta, suggesting phosphorus limitation of that 
group, although the lack of positive correlation with most other 
groups, total densities, and chlorophyll ~concentrations indi-
cates that phosphorus may not have 1 imited overall phytoplankton 
production. 
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TAXA 
The number of taxa at locations sampled around the proposed 
cooling loop decreased from Station 1 to Station 4 much the same 
as did phytoplankton abundance (Table 2-7). The number of taxa 
varied from 36 at Station 1 in September 1981 to 11 at Station 4 
in May 1981 (Table 2-7). 
One of the dominant organisms, Chrysochromulina parvum 
Lackey, is a taxon seldom reported but one that was quite abundant 
at times in Braidwood Pond (Appendix 2A-l). It is doubtful that 
this taxon is very uncommon since it has been found in several 
other lakes and ponds in Illinois (the author, unpublished 
material). 
MAJOR GROUPS 
The predominant divisions of phytoplankton found in Braidwood 
Pond included the Chlorophyta (green algae), Chrysophyta (yellow-
green algae), Cyanophyta (bluegreen algae), Cryptophyta (crypto-
phytes), and Bacillariophyta (diatoms) (Appendix 2A-2). Of these 
groups, the most abundant were the Chlorophyta and Chrysophyta. 
The cyanophyta had increased abundance in July and September; 
months of optimum abundance in many Illinois lakes. The diatoms 
were notably less abundant in Braidwood Pond phytoplankton than in 
Kankakee River periphyton, which was expected. Diatoms are 
typically the dominant algal group in river periphyton but may 
comprise only a small fraction of phytoplankton of lakes. 
STATUS OF BRAIDWOOD COOLING POND 
Densities and chlorophyll~ concentrations of algae in Braid-
wood Cooling Pond were similar to those found in many other bodies 
of water in Illinois using similar methods. The abundant standing 
crop of phytoplankton in Braidwood Pond was probably due to 
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inundation of soil that was previously used as farmland and the 
decomposition of organic material which increased ionic concentra-
tions and stimulated phytoplankton growth. Kankakee River water, 
entering the pond near Stations 3 and 4, may have contributed to 
the gradient in conductivity around the pond. 
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SUMMARY 
1. Densities of phytoplankton ranged from 6,000 to 32,000 algal 
units per milliliter of water; densities were significantly 
greater at Station 1 than other stations and gradually de-
creased at consecutive stations around the proposed cooling 
loop to Station 4. 
2. Standing crop of chlorophyll ~ was significantly greater at 
Stations land 2 than at Stations 3 and 4 for data from all 
collections. 
3. Densities of major algal divisions were generally significant-
ly more abundant at Station 1 and decreased in abundance at 
other stations. 
4. Conductivity, hardness, and total dissolved solids were posi-
tively correlated with densities of most algal divisions and 
total phytoplankton densities and with chlorophyll concen-
trations indicating a relationship between concentrations of 
ions and algal growth. 
5. Apparently, the inundation of fertile soil in the areas of 
Station 1 and 2 and decomposition of organic material increas-
ed on availability and subsequently the growth and standing 
crop of phytoplankton. 
6. Negative correlations were found between inorganic nutrients 
(nitrogen and phosphorus) which were correlated with phyto-
plankton densities, thus indicating a greater utilization and 
depletion of those nutrients in areas where algal abundance 
was great. 
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Table 2-1. Mean euphotic zone densitites 
(AU) of phytoplankton collected from four sampling 
stations in Braidwood Cooling Pond on 13 May, 14 
July, and 15 September 1981. 
STATION 
2 
3 
4 
May 
1 21 61 
l 0 71 7 
8601 
8883 
MONTH 
-------------------------
2-14 
July September 
31439 
22842 
10755 
8772 
26248 
19285 
10869 
6189 
Table 2-2. Mean euphotic zone concentrations 
(mgfm3) of chlorophyll a collected from four 
sampling stations in Braidwood Cooling Pond on 13 
May, 14 July, and 15 September 1981. 
rvtONTH 
-STATION May July September 
4. 78 3.14 11.41 
2 3.53 11 .30 5.44 
3 3.90 0.00 2.94 
4 4.04 1.32 1. 99 
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Table 2-3. Aoclllary n'kclasurements of euphotic zone chemical and physical parameters measured at four sampling station in Braidwood Cooling Pond on 
13 May, 14 July, and 15 September 1981. 
-----------·--------------------------------------~------------~·-
Or tho- Tot a I Water 
Nitrate N 11"r Ita Ammon I a phospha-te phosphorus temperature Conduct iv lty Hardness TDS pH Secch I Oxygen 
Stat ion (mg/1) (mg/1 ) (mg/ I > (mg/ I ) (mg/ I ) '·c > (umhos) (mg/ I CaC03) (rng/ I ) (m) (mg/ I ) 
-·~----------·----------------------
t-lay 
I. 10 .03 .08 .02 .04 10.9 1150 720 1125 8.46 1.06 
2 1.07 ,03 .08 .01 ,06 11.0 1050 688 1027 8.43 o. 79 
3 o. 94 .03 .10 .01 .OJ 9.3 750 498 765 8.43 1.24 
4 0.89 .02 .21 .01 .03 10.0 :uo 4 74 :U3 8.41 I. 85 
July 
.2 7 .06 .o 7 .01 .03 26.6 13:U 638 961 a. 11 o. ro 7. 5 
2 ,30 .06 .04 .01 .03 26.3 1200 600 899 8.02 o. 54 6.4 
3 • I 7 .04 .04 .01 .03 26.7 10 itl 496 751 7. 95 o. 58 5. 8 
4 • 29 .04 .03 .01 ,03 26.6 860 408 :U3 s.o1 o. 75 5. 9 
Soptunilor 
.02 .01 .03 .01 .05 21.4 1100 634 983 8.50 o.oo 8.6 
2 .02 .01 .02 ,0 I .04 21. 7 1100 59'2 889 8.50 1.10 9. I 
3 .02 .01 .02 .01 .06 21. 8 960 496 797 8.33 0.63 8.5 
4 • 16 .01 .02 .01 .04 22.1 7'00 370 645 7. 50 0.99 a. 1 
·-~-·--w-- ---·--·----- -------------------.-----·---
N 
I 
---1 
Table 2-4. F values and signlficaoce levels (in parentheses) for biological, physical, and chemical parameters tested using a t~~to-way analysis 
of variaoce for dittereoces by station and month on data collected at tour sampling stations in Braidwood Cooling Pond on 13 May, 14 July, and 15 
Septerrber I 981. 
------
Total Bac I I iar io- Chryso- Crypto-
Algae Chlorophyta phyta phyta Cyanophyta phyta Ch lorophy I I E._ Nitrate Nitrite Ammonia 
-·----------· 
Stat ions I 7.48 39.44 o. 82 2.69 6.05 4. 86 3. 97 .o 76 I. 00 0.560 
(.000 I) ( .000 I) (. 4 982) (.0769) ( .004 9) ( .o 120) ( .0246) (. 558) (. 24 7) (.6608) 
t-lonths 8.49 5.34 I. 97 6. 72 5. 82 4.38 0.62 146.2 8 38.60 5. 98 
( .0025) (.0151) (. 1680) ( .0066) (.0112) (.0283) (.5501) (.0001) (.0004) (.03 72) 
---------- -------
Or tho- Tot a I 
phosphate phosphorus Temperature Conduct iv lty Hardness TDS pH Secch I Oxygen 
Stations 1. 00 .044 .030 53. I 9 57. 71 27.82 I. 23 I. 13 1.02 
(.454 7> (. 7316) (. 8226) (.000 I> ( .000 I) ( .0006) (.3768) (.4102) (.4937) 
Months 1.00 2. 58 844. 86 23.18 8.69 3.03 2. 33 3.48 32.31 
(.4219) (.1553) ( .000 I > (.0015) (.0169) (. 1230) (. I 700 > ( .o 992) (.0108) 
Table 2-5. Results of Durcan's multiple range test to determine which stations 
and months were significantly different for biological, physical, and chemical 
parameters measured in Braidwood Cooling Pond on 13 May, 14 July, and 15 September 
1981. Means underscored by the same line are not significantly different (i-1 =May, 
J =July, S = Septeni>er) (-- indicates missing data). 
STATIONS MONTHS 
Parameter 2 3 4 
Chlorophyta (X) 6591 4034 1528 1242 426 7(5) 2 934 ( J) 2845(M l 
Chrysophyta (X) 9656 9644 6430 3204 121 i 9( J) 5821 (5) 3910(M) 
Cyanophyta (X) 4721 1958 172 107 3838(5) 972 ( J) 40 8(M) 
Cryptophyta (X) 1311 1015 666 634 1134(M) 968( J) 61 9( 5) 
Total algae (X) 23283 I 7614 10075 7948 I 8451 ( J) 1564 8( 5) IOOSO(Ml 
Ch lorophy I I 2._ (X) 6.44 6. 76 2.28 2.45 5.44(5) 4. 06(M) 3.94(J) 
Nitrate .463 .463 .3 77 .44 7 I.OOCMl .256(J) .055(5) 
Nitrite .033 .033 .027 .023 .050CJ) .028(M) .010(5) 
Ammonia .060 .04 7 .053 .087 • I I 8(M) .045( J) .022(5) 
Temperature I 9.6 19. 7 19.3 I 9.6 26.6(J) 21. 8(5) 10.3 u~ > 
Hardness 664 627 497 41 7 5 95CM) 536(J) 523(5) 
---
Conductivity 1233 1143 927 783 I 145( J l 1008(5) 912(Ml 
TD5 1023 938 771 684 S05Ci~ l 828( J) 828( 5) 
Dissolved Oxygen 8.05 7. 75 7.30 7. 15 8. 72(5) 6.40(J) 
---
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Table 2-6. Correlations and signficaoc:e levels (in parentheses) for regressions ootermlood tor biological and chemical and physical parameters in 
Braidwood Cooling Pond on 13 May, 14 July, and 15 Septerrber 1981. 
-----·--- -~-~------------------·----~------------
Total In- Or tho- Total Water Total Dis-
Dependent Nitrate AmmonIa Nitrite organ lc N phosphorus phosphate temperature Conduct lvlty Hardness so I ve d So I I ds pH 
Var lab las (rng/1 l (mg/1 l {rng/1 l (mg/1 l (mg/1) {mg/1 l { oc) {umhos l (mg/1 CaC03l {mg/1) 
----------
Total Algae -.3 76 -.208 .300 -.351 -.098 -.068 .430 .838 .562 .528 .188 
CAUl ( .035)* (. 165) (.034)* ( .046)* (. 324) ( .3 77) (.018)* {,00001 )*** (.002)** {.004)* (, I 00) 
Chlorophyta -.133 -.31 7 -.058 -.I 59 .322 .351 .093 .684 • 71 7 .800 .350 
(AU) (. 268) ( .066) • 393 .228 { .062) {.04 7)* (,334) (.0001)*** { .00004 >*** (,00001 )*** {,047)* 
Bac Ill ar iophyta -.109 -.102 • 168 -. 104 -.OID -.155 .200 -.Ill -.257 -.2.21 -.153 
{AU) (.306) ( • .31 8) (. 21 7) (.313) (.33 8) ( .235) ( .092) ( .303) (. 113) {. 14 9) (. 23 7) 
Chrysophyta -.307 -.088 .655 -.264 -.232 -.301 • 4 92 ,682 .289 .212 -.105 
(AU) ( .o 72) ( ,342) {,0003) (, 106) {. ! 3 8) ( .o 76) {,00 7l** (,OOOI)*H (. 0 86) (. 160) (.3!3) 
Cyanophyta -.396 -.2 74 -.283 -.403 -.0 79 .2. 52 • I 72 .430 .386 .403 .355 
(AU) {.02 7)* {,098) (.090) ( .025)* (,356) (. I I 7) { .21 I l (.018*) {.031 )* {.025)* {.044 l* 
Cryptophyta .429 .253 .399 .434 .348 -.134 .234 .421 .6!4 .600 .328 
(AU) {.018)* {. I I 7) (.027)* (,0 I 7l* (.027)* (. 266) {. 136) (.020)* (.000 7)*** ( ,00 I l*** ( .059) 
Ch lorophy I I ~ -. 112 -.0 72 .021 -.110 .026 • 112 .0 II .446 .4 72 .452 .343 
(mu/m3 l {. 300) (.3 jU) {. 461 ) {,305) (. 4 52) (. 30 I l (.400) (.015)* {.010)** (.013)* (,0502) 
_,_ ~--·-·--·--·-·--~-------~--------------
* p < .05 
** -p < .0 I 
*** p ..5_ .00 I 
Table 2-7. Number of taxa recorded for each sampling station in Braidwood 
Cooling Pond on 13 May, 14 July, and 15 September 1981. 
MONTH 
-STATION May July September 
24 18 36 
"' 
2 21 14 31 
3 17 15 17 
4 11 12 24 
------
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ABSTRACT 
Survey studies of the zooplankton dynamics in a new cooling 
pond constructed from many smaller stripmine ponds and other 
pools showed changes in overall community structure. Although 
there were generally greater numbers of taxa in the small ponds, 
the kinds of species were similar for both pre- and post-fill 
periods. Populations of the calanoid copepod Diaptomus pallidus 
were succeeded by those of .Q.:_ siciloides; both species are 
common in Illinois lakes. Total zooplankton biomass was highest 
in May following fill, but year to year comparisons of total mass 
of zooplankton in late summer showed greatly reduced levels after 
fill. These amounts were generally lower than those recorded in 
the literature for other Illinois lakes. 
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ZOOPLANKTON INVESTIGATIONS OF 
THE BRAIDWOOD COOLING POND 
INTRODUCTION 
The limnology of new water impoundments created by flooding 
stream bottoms or agricultural lands is usually characterized by 
highly productive "blooms" of low level producers (phytoplankton} 
and consumers (zooplankton} caused by the release of nutrients 
from plant and animal biomass associated with the inundated soils 
(Odum 1971}. The impoundment of the new Braidwood cooling pond, 
which was created from abandoned stripmine pools, inundated 
agricultural lands, and other property, provides an opportunity 
to study the transformations of zooplankton community structure 
as the cooling pond matures limnologically. As the new basin was 
filled with Kankakee River water, it was hypothesized that pond-
dwelling zooplankton species would gradually be replaced with 
species typical of deep, open waters. This transformation 
probably would be further complicated by (1} the introduction of 
riverine zooplankton taxa carried by the fill and make-up waters 
from the Kankakee River, (2} the changing water chemistry during 
pond fill, and (3} the predatory impact of planktivorous fishes 
upon zooplankton populations. 
The purpose of this investigation was to document changes in 
specific characteristics (such as composition, abundance, com-
munity structure, and biomass} of zooplankton communities as 
small stripmine pools and other waters were transformed into one 
larger reservoir. The material in this report will reflect the 
preliminary stages of the cooling pond•s limnological matura-
tion with regard to zooplankton communities. 
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METHODS AND MATERIALS 
In September and October 19SO, before the Braidwood cooling 
pond basin was filled with Kankakee River water, replicate 
vertical tows for zooplankton were taken with a standard 5:1 
ratio conical plankton net (SO-micron mesh) in four representa-
tive pools. After filling was completed in February 19S1, 
samples of zooplankton were procurred in May, July and September 
at four pond locations (Figure 3-1) that were near the pre-fill-
ing sampling sites. Three vertical-tow replicate samples at each 
station in 19S1 were taken with a submersible filter pump appar-
atus (SO-micron mesh netting) (Waite and O'Grady 1980). Water 
volumes filtered (50-60 liters per pump sample) were measured 
with a remote flow-meter sensor. All zooplankton samples in 19S1 
were collected concurrently with those for phytoplankton and 
field measurements of water quality. 
Zooplankters were identified and enumerated under a stereo-
dissecting (10-50x) and compound light microscopes. Keys and 
other published literature used in the analyses included: 
Ahlstrom (1940, 1943), Brooks (1957, 1959), Chengolath (1977), 
Edmondson (1959), Goulden (196S), Grothe and Grothe (1977), 
Pennak (197S), Smirnov (1974), wilson (1959), Wilson and Yeatman 
(1959), and Yeatman (1959). 
Standing crop biomass was determined according to procedures 
outlined in APHA et al. (1976). 
RESULTS AND DISCUSSION 
ZOOPLANKTON COMMUNITY STRUCTURE 
Before filling of the new Braidwood cooling pond during 
winter 19S0-19S1, the zooplankton in four small strip-mine pools 
included eight species of microcrustacea (Cladocera and Copepoda) 
and 10 Rotifera taxa (Table 3-1). In contrast, for the three 
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sampling periods in 1981 following impoundment, there were gener-
ally fewer numbers of taxa lakewide (Table 3-1) in May and 
September and the composition of the communities was more diver-
sified (Table 3-2). These differences were entirely expected, 
and can be explained by the fact that many plankters are habitat-
specific, that is, some forms prefer the limnological conditions 
of small ponds while others inhabit the open, deeper waters of 
large lakes and reservoirs (Pennak 1978). The diversity of 
species was greatest in mid-summer. 
Because zooplankton populations also are characterized by 
seasonal succession, which is the alteration of composition 
brought about by c 1 imate and other inputs throughout the year, 
and because no data are available regarding the composition of 
the zoop 1 ankton community in the spring or summer before pond 
fill, the best comparisons between pre- and post-fill conditions 
were with the autumn collections for 1980 and 1981. Both total 
taxa numbers and numbers of each major group were lower after 
pond fill (Table 3-1). Some species such as the rotifers 
Asplanchna sp., Keratella cochlearis, and Brachionus sp.; the 
c 1 adocerans Bosmi na longi rostri s and Di aphanosoma brachyurum; 
and the copepod Mesocyclops edax were common both before and 
after the basin was filled. The copepod Diaptomus pallidus was 
the sole calanoid present in the small pools out was apparently 
replaced by Diaptomus siciloides, which is common in open, deeper 
waters, after pond fill. 
New species collected in one or more of the 1981 collections 
included: Brachionus bidentata, 6. caudatus, B. patulus, 
Platyias quadricornis, Daphnia ambigua, Chydorus sphaericus, Sida 
crystallina, Cyclops bicuspidatus thomasi, Macrocyclops albidus, 
and Diaptomus siciloides. It is difficult to assess whether 
these new species occurred as a result of pond fill or whether 
they are seasonal components of the system. 
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Protozoans, nematodes, larval insects, and larval fish com-
prise a group known as the meroplankton. These organisms, which 
spend only part of their life cycle as plankton, were not ob-
served in either pre- or post-fill collections. It is expected, 
however, that these taxa and others (including Ostracoda and 
Chaoborus) will become more prevalent in the plankton community 
in the Braidwood cooling pond during limnological maturation, 
similar to that reported for other lakes and reservoirs in 
Illinois (Waite 1979). Preliminary analyses of bluegill and 
largemouth bass stomachs showed that large numbers of ostracods 
and large-bodied cladocerans (primarily Sida) were being consumed 
after pond fill in Braidwood cooling pond (T. Skelly, personal 
c ommu n i c at i on ) . 
ZOOPLANKTON ECOLOGY 
The composition of zooplankton, both before and after pond 
fill, was typical of open-water environments, particularly 
smaller systems that have a paucity of littoral regions (Table 
3-2). This result was surprising in view of the fact that large 
stands of emergent aquatic macrophytes had developed in the 
vicinity of Station 3 during summer 1981. With the exception of 
Lecane luna, a littoral form, most rotifers were presumably 
planktonic (versus sessile or littoral) and therefore subject to 
predation by populations of planktivorous fishes. All these 
organisms, except Asplanchna, were probably herbivorous, feeding 
on planktonic and periphytic algae in addition to organic parti-
culates derived from decomposed vegetation. 
The composition of cladoceran species, both in the smaller 
pools and in the larger cooling pond, was typical of open waters; 
few littoral species were present, even in the vicinity of the 
emergent macrophytes. The dominant cladocerans included Daphnia, 
Ceriodaphnia, and Bosmina, which are obligate zooplankters that 
spend their entire life history in open water. Oiaphanosoma 
brachyurum and Sida crystallina, both of the Family Sididae, were 
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the important littoral forms. Flagellates, planktonic algae, 
organic detritus, and bacteria were likely food resources for 
cladocerans in the cooling pond. 
Few lakes contain two or more calanoid copepod species 
simultaneously; if the condition exists, one species is usually 
much more abundant. Diaptomus pallidus, a typical pond form, was 
the only calanoid present in the small pools in 1980, but in 1981 
populations of Q. pallidus apparently were replaced with Q. sici-
loides, which is a typical form in open, deep water lakes in 
central Illinois. Unicellular phytoplankton, supplemented with 
organic detritus, were probable food sources for filter-feeding 
calanoids. Small cladocerans and rotifers probably were prey for 
cyclopoid cooepods with biting mouthparts, such as Cyclops and 
Mesocyclops. 
In general, community structure of zooplankton in the new 
impoundment is developing in a manner not unlike that of other 
new reservoirs. There was little evidence that plankters endemic 
to riverine environments collonized the new pond. Rather, the 
species composition reflected unlimited food resources which is 
characteristic of limnologically young reservoirs. 
ZOOPLANKTON ABUNDANCE 
A familiar characteristic of freshwater zooplankton is the 
extreme variability of abundance both seasonally and spatially. 
It was presumed that the filling of the Braidwood cooling pond 
might trigger increased abundance of zooplankton populations 
during late spring when nutrients became available from inundated 
vegetative matter. 
The abundance of rotifers in the 1980 sample in three of the 
small stripmine pools (Stations 1, 3, and 4) was relatively low, 
ranging from approximately 2,200 to 20,000 organisms m-3 
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(Table 3-3). However, at Station 2 in 1980 rotifer density was 
higher by more than a factor of 10 (213,000 organisms m-3), 
and consequently comprised 91% of the tot a 1 community at that 
site (Table 3-4). It is likely that nutrients from inundated 
vegetation in this farmland region of Station 2, either in the 
form of planktonic algae or organic detritus, promoted this 
increased level of rotifer populations. After pond fill, how-
ever, rotifer densities at Stations 1, 3, and 4 were significant-
ly higher (T-test, f.<0.05), particularly in May and July when 
pond-wide means were 113,000 and 55,000 organisms m-3, 
respectively. The mean relative abundance of rotifers lakewide 
for the post-fill collections ranged from 42 to 81% of the total 
community (see Appendices 3A-1 through 3A-4). 
Cladoceran densities in the small pools in 1980 ranged from 
2,000 (Station 2) to 40,000 (Station 3) organisms m-3, with a 
four-pool mean of 15,000 organisms m-3. After pond fill, 
cladoceran densities were highest in May with 55,000 organisms 
m-3 and lowest in July with 2,000 organisms m-3. In late 
spring and mid-summer, cladocerans constituted the smallest frac-
tion of the total community at all stations. 
Copepods averaged less than one-third of the total community 
in all pre-fill pools. In 1981, these organisms were dominant 
numerically at Stations 1 and 2 in May; in July and September, 
copepod relative abundance was less than 25% at all stations. 
Copepod densities were highest in May 1981, with values exceeding 
100,000 organisms m-3 at Stations 1, 2, and 4. 
ZOOPLANKTON BIOMASS 
Biomass, or standing crop, is a general index reflecting the 
sum total of all biotic and abiotic interrelationships acting 
within an ecosystem. The biomass trends reported below reflect 
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only the mass present at any particular time and not the total 
production that occurred during the study period. 
Total zooplankton standing crops before pond fill ranged 
from 36 mg m-3 at Station 1 to 171 mg m-3 at Station 3 
(Table 3-5). Total biomass following pond fill was greatest in 
May, with values of 164-361 mg m-3. Values for July and 
September were much lower with l akewi de means of 38 and 25 mg 
m-3, respectively, which are very low compared to mid- and 
late-summer biomasses recorded from other Illinois reservoirs 
(Waite 1979). 
In the small pools in 1980, rotifer mass was generally very 
low at all stations, except at Station 2 which had 89 mg m-3 
(Fig. 3-2). In contrast, post-fill values were generally higher 
in May, but in July rotifer mass was slightly greate• at Stations 
1 and 2 but lower at Stations 3 and 4. Rotifer mass in September 
following pond fill was virtually the same as that of the previ-
ous year in the smaller pools, particularly if the high value at 
Station 2 is deleted. 
The biomass attributed to cladocerans ranged from 5 to 62 mg 
m-3 in the small pools in 1980. In 1981, the c l adoceran mass 
at all stations in May was greater than 30 mg m-3. July 
samples had extremely low mass values (mean = 25 mg m-3) and 
in September 1981 values generally were similar to those of the 
preceeding year, except at Station 3. 
Basin-wide, copepods constituted the largest fraction of 
total zooplankton mass for all periods, except late summer after 
pona fill. Copepod mass in the small pools in September 1980 
ranged from 22 to 103 mg m-3, but values were 60-90% lower at 
all stations in September of the following year. Copepod mass 
averaged 163 mg m-3 with the highest (226 mg m-3) and 
lowest (104 mg m-3) values recorded for Stations 1 and 2, 
respectively. 
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SUMMARY 
1. The purpose of this first-year investigation was to study the 
initial colonization and development of zooplankton communi-
ties in a new impoundment. 
2. Prior to pond fill, the zooplankton in four small pools in-
cluded eight microcrustaceans and 10 taxa of rotifers. Upon 
completion of filling, there were generally fewer numbers of 
taxa pondwide and the composition of communities was more 
diversified. The kinds of species, both before and after 
fill, are typical of open water or pelagic regions. Popula-
tions of the calanoid copepod Diaptomus pallidus, which was 
common in the stripmine pools, were replaced by populations 
of~ siciloides, a typical form in large Illinois lakes. 
3. Rotifer densities were significantly higher after pond fill, 
particularly in May and July 1981. Mean relative abundance 
of rotifers pondwide in 1981 ranged from 42 to 81% of the 
total community. 
4. Cladoceran populations averaged 14% of the total communities, 
in small pools in 1980. For the same period after filling, 
the lakewide cladoceran mean percentage had doubled to 28%. 
5. Copepod populations averaged less than one-third of the small 
pool communities in 1980. After pond fill, their densities 
were greatest in May with values exceeding 100,000 organisms 
m-3. The relative abundance of this group was also 
highest in May 1981 with values dropping below 25% in July 
and September. 
6. Total zooplankton biomass was greatest in 
pond fi 11 {164-361 mg m-3) but va 1 ues 
May following 
in July and 
September 1981 were greatly reduced and were lower than 
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pre-fill values. Rotiferan and cladoceran biomass in Septem-
ber following pond fill was virtually the same as that in 
September before filling was initiated. Copepods constituted 
the largest fraction of total zooplankton mass for all 
periods, except in late summer after pond fill. 
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Table 3-1. Numbers of crustacean and rotiferan taxa collected 
before and after filling of the Braidwood cooling pond. 
Pre-fi 11 Post-fi 11 
Sep-Oct May Jul Sep-
1980 1981 1981 1981 
Station 1 
Crustacea 4 5 6 5 
Rotifera 5 6 6 3 
Total 9 11 12 8 
Station 2 
Crustacea 6 4 3 4 
Rot if era 7 4 6 3 
Total 13 8 9 7 
Station 3 
Crustacea 6 5 7 2 
Rot if era 3 4 7 5 
Total 9 9 14 7 
Station 4 
Crustacea 6 4 2 2 
Rotifera 3 6 8 2 
Total 9 10 10 4 
Total Number of 
Species Lakew1de* 
Crustacea 8 6 8 7 
Rotifera 10 7 9 6 
Total 18 13 17 13 
Mean Number of 
Taxa Lakewide 
Crustacea 5.5 4.5 4.5 3.3 
Rotifera 4.5 5.0 6.8 3.3 
Total 10.0 9.5 11.3 6.6 
*calculated from Table 3-2. 
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Table 3-2. Composition, spatial and temporal distribution of 
rotiferan and crustacean zooplankton in the Braidwood cooling pond 
basin before (1980) and after (1981) filling. Numbers represent 
sampling stations. *indicates taxa collected only after pond fill. 
Taxa 
ROTIFERA 
Family Brachionidae 
Brachionus angularis 
B. bidentata* 
13:'" calyciflorus 
B. caudatus* 
B. havanaens is 
1r. patulus* 
13:'" quadridentata 
PTatyias quadricornis* 
Keratella cochlearis 
k. quadrata 
Family Lecanidae 
Lecane luna 
Family Asplanchnidae 
Asplanchna sp. 
Family Synchaetidae 
Polyarthra remata 
Family Testudi~idae 
Filinia lonoiseta 
ARTHROPODA 
Subclass Branchiopoda 
Order Cladocera 
Family Sididae 
Sida crystallina* 
Tiialphanosoma brachyurum 
Family Daphnidae 
Daphnia ambigua* 
D. parvula 
o~·sp. c.f. laevis 
cer~odaphnia quadrangula 
Family Bosminidae 
Bosmina longirostris 
Family Chydor1dae 
Alana sp.* 
Chydorus spha~ricus* 
Subclass Copepoda 
Order Calanoida 
Diaptomus siciloides* 
D. pall idus 
Order Cyclopoida 
Cyclops vernalis 
C. b1cuspidatus thomasi* 
Macrocyclops albidus* 
Mesocyclops edax 
3-15 
1980 
Sep-Oct 
2 
12 
12 
2 
1 34 
2 
4 
1234 
1 3 
2 
1234 
3 
2 4 
1234 
1234 
1234 
3 
2 4 
1981 
May Ju1 Sep 
12 1234 12 
3 
4 
4 
1234 3 
3 
1234 
3 
1234 1234 1234 
1234 
1 4 
4 1234 1234 
1234 
1 34 1234 
3 
1 3 2 4 
12 3 
1 
123 1 
1234 1234 1234 
3 1 
1 4 
1234 1234 1 3 
1234 
1 3 
3 
2 
12 
Table 3-3. Density of Copepoda, Cladocera, and Rotifera at four 
stations before and after filling of the Braidwood cooling pond. 
Pre-fill Post-fili 
Sep-Oct -May Jul Sep 
1980 1981 1981 1981 Mean 
Station 1 
Copepoda 12,890 100,500 18,370 5, 510 
Cladocera 6,890 49,760 1,930 3,640 
Rotifera 9,330 52' 170 90,460 23,470 
TOTAL 29,110 202,420 110,760 32. 720 115 '300 
Station 2 
Cooepoda 19,090 111,900 10,900 4,190 
Cladocera 2,320 26,150 740 11,100 
Rotifera 213,190 49,810 66,080 17,200 
TOTAL 234,600 197,860 77,720 2,490 102,690 
Station 3 
Copepoda 52,740 80,320 7,900 2,900 
Cladocera 40,340 43,850 2,800 15,000 
Rotifera 20,160 186,280 26,680 9,010 
TOTAL 113' 240 310,450 37,380 26,910 124,910 
Station 4 
Copepoda 31,430 111' 700 5,340 3,890 
Cladocera 11' 680 90,020 2,190 6,570 
Rotifera 2,230 166,410 39,000 27,660 
TOTAL 45,340 368,130 46,530 38,120 150,930 
Lake Mean 
Copepoda Mean 29,049 101,100 10,630 4,120 
C1adocera Mean 15,300 54,950 1, 920 9,100 
Rot if era Mean 61,230 113' 670 55,56n 19,340 
TOTAL MEAN 105,570 269,720 68,100 32' 560 123,460 
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Table 3-4. Relative abundance (expressed as percent) of Copepoda, 
Cladocera, and Rotifera at four stations before and after filling of 
the Braidwood cooling pond. 
Pre-fill Post-fill 
Sep-Oct May Jul Sep 
1980 1981 1981 1981 
Station 1 
Copepoda 44 50 17 17 
Cladocera 24 24 2 11 
Rotifera 32 26 81 72 
Station 2 
Copepoda 8 57 14 13 
Cladocera 1 18 1 34 
Rotifera 91 25 85 53 
Station 3 
Copepoda 47 26 21 11 
Cladocera 36 14 8 56 
Rot if era 17 60 71 33 
Station 4 
Copepoda 69 30 12 10 
Cladocera 26 25 5 17 
Rot if era 5 45 83 73 
lake Mean 
Copepoda Mean 28 38 16 13 
Cladocera Mean 14 20 3 28 
Rotifera f\1ean 58 42 81 59 
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Table 3-5. Total zooplankton mass (dry biomass, mg m-3) at 
four sampling stations in the Braidwood cooling pond basin before and 
after pond fill. 
Pre-fill Post-fill 
Sep-Oct May Ju-r-- Sep 
1980 1981 1981 1981 
Station 1 36 275 60 21 
Station 2 135 164 40 27 
Station 3 171 194 28 29 
Station 4 76 361 22 21 
Mean 105 249 38 25 
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ABSTRACT 
Braidwood cooling pond was sampled during 1981 in order to 
determine the initial taxonomic composition and structure of the 
benthic communities and to identify differences existing between 
communities of the old stripmine basins and communities of newly 
flooded areas. Fifty-two taxa were collected from the pond 
during hto collections; dominants of the overall community were 
the dipteran families Chironomidae, Chaoboridae, and Cerato-
pogonidae, and the oligochaete families Naididae and Tubificidae. 
The mean density of the entire cooling pond community (934 organ-
isms m-2) was comparable to the mean densities of Lakes 
Coffeen, Sangchris and Shelbyville (all in central Illinois). 
The composition of the communities inhabiting the recently 
f 1 ooded areas was substantially different from that of the old 
stripmine basins; epifaunal Chironomidae dominated the former 
while Chaoborus punctipennis, the Palpomyia complex, and Oligo-
chaeta dominated the stripmine pits. These differences were 
related to decreased oxygen concentration with depth and greater 
habitat diversity and primary production in the shallow areas. 
Analyses of variance revealed no significant differences between 
stations for specific taxa densities, species diversity or taxa 
numbers; however, several significant seasonal differences were 
found. Cluster and ordination analyses defined four major 
species assemblages. These analyses reinforce the supposition 
that the structure of the macroi nvertebrate communities of the 
cooling pond are influenced principally by depth and season. 
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BENTHIC INVESTIGATION OF THE 
BRAIDWOOD COOLING POND 
INTRODUCTION 
Benthic macroinvertebrate communities are a key component of 
freshwater ecosystems. They are important in the processing and 
cycling of large amounts of organic material and as a food 
resource for fishes. The composition and structure of these 
communities often reflect environmental influences and can be 
useful indicators of conditions that have prevailed during 
community development. 
The filling of the Braidwood cooling pond basin offered an 
opportunity to observe the development of a benthic community 
from its initial stages. Of particular interest is the composi-
tion of the pioneer communities occupying the shallow, previously 
uninundated areas of the lake and the development of successional 
changes through time. Competition for this space can be expected 
to occur among taxa from three sources: those emigrating from 
the old stripmine lakes, those diverted from the Kankakee River 
during lake fill, and those from other aquatic habitats in the 
area surrounding the lake (via oviposition). 
The specific objectives of the first year of the Braidwood 
cooling pond benthic investigation were: (1) to determine the 
initial taxonomic compositions, densities, and distributions of 
the benthic communities; and, (2) to identify differences exist-
ing between the communities of the old stripmine lakes and 
communities of the newly inundated, shallow areas. 
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METHODS AND MATERIALS 
Benthic communities in the Braidwood cooling pond are being 
sampled twice a year: once in mid-spring and once in mid-summer. 
During the two collections of 1981 (15 April and 15 July) samples 
were taken from sites a long transect Stat ions 1, 2, 3, and 4 
(Figure 4-1). Transects 1-3 extended from old stripmine basins 
onto newly flooded areas. At these locations two replicate 
samples were obtained at each of sites A, B, and C (old stripmine 
basin) while one sample was taken at each of sites D, E, F, and G 
(newly flooded basin); this strategy of site placement along 
these transects enables the monitoring of the movement of taxa 
from the old stripmine basins onto the more expansive, newly 
flooded areas. Transect 4 was located completely along a newly 
flooded area; two replicates were taken at each of sites A-E 
during each collection. 
Samples were obtained with a petite ponar dredge (area 
sampled = 0.024 m2), sieved (mesh size = 300 urn), and preserved 
with 80% ethanol in quart jars. In the laboratory, each sample 
was examined under a stereo-dissecting microscope with magnifica-
tion to 40x. Organisms were hand-picked from detritus and in-
organic material, identified to the lowest positive taxonomic 
level utilizing the literature in Appendix 4A-1, and counted. 
Raw data were converted to number of organisms per square meter. 
Organisms that required slide-mounting for identification, 
such as 01 igochaeta and Chironomidae, were cleared in 10% KOH 
solution or Amman•s lactophenol and mounted in polyvinyl lacto-
phenol or Hydrarnount. Identifications were then made using a 
compound microscope with magnificantion to 1000x. 
Ancillary measurements taken concurrently with each collec-
tion included bottom depth and temperature and dissolved oxygen 
just above the bottom. 
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RESULTS AND DISCUSSION 
Fifty-two taxa of macroinvertebrates were collected from the 
Braidwood cooling pond during 1981 (Table 4-1). Overall, the 
benthic community was dominated numerically by dipteran larvae 
from the families Chironomidae, Chaoboridae and Ceratopogonidae, 
and by oligochaetes, primarily Naididae and Tubificidae (Table 
4-2). The single most abundant taxon was the 11 phantom midge 11 
Chaoborus punctipennis, which occurred with an average density of 
197 ..:!:. 49 (mean ..:!:. S.E.) m-2. The next most abundant species 
was the chironomid Cladotanytarsus sp. (105 + 26 m-2), 
followed by ceratopogonids in the Palpomyia complex (72 ..:!:. 14 
m-2). The most abundant ol igochaete was Oero digitata, a 
naidid which occurred with an average density of 20 ..:!:. 13 m-2. 
Both Chaoborus and Palpomyia were found most frequently in the 
deeper waters of the original stripmine basins (sites A-C at 
Stations 1-3). Cladotanytarsus and Oero, on the other hand, 
occurred more frequently in the newly inundated areas. 
Total macroinvertebrate populations ranged from a low of 42 
m-2 to a high of 5,041 m-2, with an overall mean of 934 
organisms m-2. This is roughly comparable to populations in 
other large cooling lakes in central Illinois, but low compared 
to smaller, shallower natural ponds in this area (Table 4-3). 
The benthic community of Braidwood cooling pond changed 
dramatically with depth but showed little variation between 
transect stations. Species diversity was negatively correlated 
with depth (-0.22; &<0.02) and was significantly lower in the 
older basins than in newly flooded areas. Furthermore, the abun-
dance of a number of specific taxa was significantly related to 
depth (Table 4-4). Chaoborus, Limnodrilus, Hexagenia, Procladius 
and Palpomyia all either increased in abundance with increasing 
depth (r : 0.23-0.57; &<0.05) or were significantly more abundant 
in the deeper original basin (T-test; &<0.05). On the other 
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hand, Caenis (Ephemeroptera), total Chironomidae, Dicrotendipes, 
Parachironomus, Cladotanytarsus and Paratanytarsus were all nega-
tively correlated with depth (&<0.05). 
The strong influence of depth on macroinvertebrate communi-
ties was related to, and in part a cause of, the striking differ-
ence in the relative compositions of the benthic communities in 
the new and old basins of the pond (Table 4-2). In the original-
ly submerged portions of the basin, chaoborids were clearly 
dominant; Palpomyia and several species of chironomids were also 
quite abundant. In the areas flooded in 1980, Chaoborus was much 
1 ess abundant and the Ch ironomi dae comprised 75% of the fa una. 
Hexagenia and Tubifex tubifex are important components of the 
community in the older stripmine basins, whereas neither are 
abundant in newly inundated areas. Dero digitata, a naidid, 
replaced~ tubifex as the dominant oligochaete in newly flooded 
areas. 
The proximal mechanisms responsible for this depth effect in 
Braidwood cooling pond are 1 ikely to include decreased oxygen 
availability with depth and increased habitat structure and pri-
mary production in the shallower regions. Dissolved oxygen con-
centrations at the bottom tended to be lower at depths below 6 m 
during the summer survey, reaching a value below 1 ppm at several 
sites. The community inhabiting these deeper reaches, dominated 
by Chaoborus and oligochaetes, is typically profundal in nature 
and includes taxa commonly associated with the hypolimnion in 
eutrophic and mesotrophic lakes (Jonnason 1972, Brinkhurst, 
1974). In the shallower, newly inundated reaches, primary pro-
duction was high due both to periphyton on the solid substrate 
and higher phytoplankton densities (Coutant, Section 2 herein). 
The presence of riprap, old herbaceous stubble, newly emerging 
aquatic macrophytes and the absence of a deep deposition 1 ayer 
all provide an ideal physical habitat for epifaunal benthos, 
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which, along with a large algal food resource, can support sub-
stantially more benthic production than the deeper, more 
stressed, profundal regions. 
In contrast to the significant depth effects, one-way 
analyses of variance indicated no detectable differences between 
stations for any specific taxa or major taxa group. Nor were 
there significant differences between stations for diversity 
indices, evenness indices, or the average number of taxa occur-
ring per sample. 
There were, however, statistically significant differences 
between spring and summer surveys, particularly among chironomids 
(Table 4-5). Dicrotendipes, Paratendipes, Tanytarsus, and the 
ceratopogonid Palpomyia were all significantly more abundant in 
the April survey than in July (ANOVA; &<0.05). Cladotanytarsus 
and Polypedilum were significantly more abundant during the 
summer. Sample diversity also differed seasonally, being signi-
ficantly higher in April. Total densities were also higher in 
the spring, suggesting much of the overwintering fauna had not 
emerged by our April sampling date. 
Cluster Analysis and Ordination 
A simple hierarchical cluster analysis (Everitt 1977) of tne 
1981 data was used to detect natural species assembla~es and 
summarize patterns in community composition. Clustering was per-
formed on euclidian distances calculated from standardized vari-
able scores (mean = 0; standard deviation = 1). The resulting 
dendrogram and an ordination of clusters against time and depth 
are presented in Figures 4-2 and 4-3. Four major species assem~ 
blages were defined by the analysis, each reflecting a rat11er 
discrete depth and/or seasonal distribution (Figure 4-3). 
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Cluster IV comprised an assemb 1 age dominated by Chaoborus 
punctipennis, Palpomyia sp.p, and Procladius, but also included 
Tubifex tubifex, Stictochironomus and Paratendipes. This assem-
blage was characteristically found in the deepest regions of the 
cooling pond--the older basins which were profundal in nature. 
Seasonally, this assemblage was more abundant in the April survey 
than in July a 1 tnough they were present throughout the year, 
suggesting univoltine life cycles with overwintering occurring in 
late or terminal instars. 
Cluster III was dominated by the naidid Oero digitata and 
included a number of tubiculus chironomids: Chironomus, Para-
chironomus, Paratanytarsus, Glyptotendipes, Pseudosmittia, Endo-
chironomus, and enchytraeid oligochaetes. Members of this assem-
blage occurred on the average at a depth of 3.4 m, i.e., in the 
deeper parts of the new basins and the shallower regions of the 
older stripmine basins. This group was somewhat more abundant in 
the July samples than in Apri1, but generally were more equitably 
distributed seasonally than any of the other assemblages. 
Cluster II was dominated numerically by the chironomids 
Cladotanytarsus and Polypedilum and included also Cladopelma, 
Cryptochironomus, Microchironomus, and other unidentified Tany-
tarsini. It represents the summer fauna of the shallower waters. 
Cladotanytarsus was the single most abundant midge in the Braid-
wood cooling pond, reaching densities of 917 m-2 in the July 
survey. 
Cluster I contained shallow water taxa which were more abun-
dant early in the year (April). Numerically predominant in this 
assemblage were Dicrotendipes, Pseudochironomus, and Tanytarsus. 
Also in this group were the principal ephemeropterans, Hexagenia 
and Caenis, as well as several other species of chironomids (See 
Figure 4-2). This assemblage contains those species which occur-
red primarily in shallow water (mean depth = 2.7 m) and tended 
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to be more abundant in the early spring than during the summer. 
These taxa, like those in Cluster IV, are likely to have univol-
tine life cycles with spring emergence or reproduction. 
The analysis indicates that structure of the macroinverte-
brate community in the cooling pond reflected two principal 
influences: depth and season. As already noted, depth effects 
were likely related in part to temperature and dissolved oxygen. 
In addition, depth re 1 a ted changes in substrate structure were 
1 ikely important. In the shallow water assemblages (Clusters I 
and II) epifaunal species (species which live on the surface of 
solid substrates) were very common. Whereas, in the deeper water 
assemblages infaunal species (species which live in or beneath 
the sediment surface) predominated; Cluster I contained mainly 
tubiculus species which require permeable but cohesive deposi-
tional sediments (fine sands to silty clays). Cluster IV con-
tained largely free-living species (Chaoborus, Procladius, 
probably Stictochironomus) which can move easily through the 
profundal ooze present in the deepest section of the pond. 
Interpretation of observed seasonal effects is confounded 
somewhat by our inability to distinguish between the simple addi-
tion of taxa in July due to late colonization and effects due to 
natural differences in life cycle timing. Clusters II and III 
probably represent a mix of species which have only recently 
(since April 1981) colonized the pond and species which consti-
tute the normal 11 Summer fauna, 11 i.e., species whose patterns of 
growth or reproduction normally result in high summer popula-
tions. 3oth Oero digitata and the nor;nally multivoltine Clado-
tanytarsus likely fall into this second category. 
No significant differences (one-way ANOVA) could be detected 
for cluster abundances between stations. Again, this suggests 
little horizontal structure in the pond community. A lack of 
strongly differentiated and localized communities is probably to 
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be expected early in the colonization of the basin, since there 
has been little time for local extinctions to occur. Presumably, 
with time, various areas within the pond will develop more 
distinctive communities representing species assemblages particu-
larly well adapted to their own locality. This should become 
particularly evident when plant operation begins and the expected 
horizontal thermal gradient develops. With or without plant 
operation, however, average sample diversity may very well 
decline with time as the benthic community equilibrates. The 
newly inundated portions of the basin should provide a relatively 
productive and diverse forage base for sportfish populations as 
long as adequate substrate for the support of epifaunal species 
exists. Shou 1 d these ne~~l y inundated areas of the pond become 
heavily silted, the epifaunal community will decline and both 
diversity and productivity can be expected to decrease. 
4-8 
SUMMARY 
1. Fifty-two macoinvertebrate taxa were collected from Braidwood 
cooling pond during 1981. The overall benthic community was 
dominated by the dipteran families Chironomidae, Chaoboridae, and 
Ceratopogonidae and the oligochaete families Naididae and Tubifi-
cidae. 
2. Densities of benthic populations at Braidwood cooling pond 
ranged from 42 to 5,041 organisms rn-2. The mean density of 
934 organisms m-2 was roughly comparable to the mean densi-
ties of Lakes Coffeen, Sangchris, and Shelbyville, but much lower 
than the means of several smaller, shallower ponds in central 
Illinois. 
3. The compositions of the communities of the old stripmirie 
basins and the recently inundated, shallow basin were quite 
different. Epifaunal chironomids (Cladotanytarsus, Pseudochiro-
nomus, and Dicrotendipes) dominated the new-basin while Chao-
borus punctipennis, the Paloomyia complex, and Oligochaeta 
dominated the old basin. Decreased dissolved oxygen concentra-
tions with depth and greater habitat diversity and primary 
production in shallow areas were likely causes for the dissimilar 
community compositions of the old and new basins. 
4. One-way analyses of variance revealed no statistically signi-
ficant differences between stations for mean densities of each 
taxon, species diversity, evenness, and mean number of taxa per 
sample. 
5. Several statistically significant seasonal differences were 
found. Mean total density and species diversity were signifi-
cantly greater in April. Oicrotendioes, Paratendipes, ~­
tarsus, and the Palpomyia complex were significantly more abun-
dant in April, while Cladotanytarsus and Polypedilum occurred in 
significantly greater numbers in July. 
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6. Cluster and ordination analyses defined four major species 
assemblages, each reflecting a discrete depth and/or seasonal 
distribution. These analyses reemphasize that the structure of 
the macroinvertebrate connunities of the cooling pond are 
influenced principally by depth and season. 
7. One-way analyses of variance revealed no significant differ-
ences in cluster abundances between stations, suggesting 1 ittle 
horizontal structure in the pond community. As the cooling pond 
matures, distinct communities particularly adapted to their own 
locale will probably emerge. Sample diversity may decline as 
local communities equilibrate or if sedimentation rates in the 
the newly flooded areas are high. 
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Figure 4-1. Benthic sampling locations on Braidwood cooling pond. 
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Figure 4-2. Cluster analysis of common benthic macroin-
vertebrates collected from Braidwood Cooling Pond during 1981. 
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Table 4-1. Mean density (no./m2), percent composition, and areas of occurrence (x) of 
benthic macroinvertebrates collected from Braidwood cooling pond during 1981. 
--- .. _____ --- ----------
Taxa 
Annelida 
Oligochaeta (total) 
Tubificidae 
Limnodrilus claparedeianus 
L. hoffmei sten 
Tuhifex tubifex 
Nai di dae 
Dero sp. 
D.diqltata 
Naissp:--
N._ pardal i2_ 
Paranais frici 
Pn stma sp. 
sryrarra 1 acustri s 
Enchytraeidae 
Mollusca 
Pelecypoda 
Gastropoda 
Planorbidae 
Gyraulus sp. 
Phys i dae 
Physa sp. 
Arfhropoda 
Crustacea 
Amphipoda 
Talitridae 
Hyalella azteca 
Mean density 
110 
2 
5 
13 
16 
1 
20 
1 
3 
10 
1 
1 
14 
1 
1 
2 
1 
on 
% composition Old basins New basin T_2_3_4 
11.8 
0.2 
0.5 
1.4 
1.7 
0.1 
2.1 
0.1 
0.3 
1.1 
0.1 
0.1 
1.5 
0.1 
0.1 
0.2 
0.1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X X X 
X 
X X X 
X 
X X X X 
X 
X X X 
X X 
X X 
X 
X X 
X 
X 
X 
X 
X 
X X 
~ 
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Table 4-1. Mean density (no./m2), percent composition, and areas of occurrence (x) of 
benthic macroinvertebrates collected from Braidwood cooling pond during 1981 (continued). 
Taxa Mean density % composition Old basins New basin 
-------------
Aquatic Acari 1 0.1 X 
Insecta 
Epherneroptera 
Caenidae 
Caenis sp. 13 1.4 X X X X 
Ephemeridae 
Hexagenia sp. 11 1.2 X X X X 
Odonata 
Zygoptera 
Coenaqrionidae 
Enallagma sp. 1 0.1 X X X 
Co feoptera -
El mi dae 
Dubiraphia sp. 1 0.1 X Diptera ___ 
Tabanidae 
Chrysops sp. 1 0.1 X 
Chaoboridae 
Chaoborus punctipennis 197 21.1 X X X X 
Ceratopogon1dae 
Palpomyia complex 72 7.7 X X X X 
ChTronomfd ae (total) 524 56.1 X X X X 
Tanypodinae 
Ablabesmyia sp. 1 0.1 X X X 
Clinotanypus sp. 1 0.1 X 
coelotanypus sp. 1 0.1 X 
.~rocl adi~ sp. 10 1.1 X X X X 
4 
X X 
X 
X 
X 
X 
X X 
X X 
X X 
X 
X 
X 
X X 
Table 4-1. Mean density (no./m2), percent composition, and areas of occurrence (x) of 
benthic macroinvertebrates collected from Braidwood cooling pond during 1981 (cant i nued). 
- ---- -----~-----
--·-----
Taxa Mean density % composition Old basins New bas in I 
--------------~----· 
Orthocladiinae 1 0.1 X X 
Cricotopus sp. 1 0.1 X X 
c. syl vestri s group 1 0.1 X X 
EpoTCocladius sp. 1 0.1 X X 
Hydrobaenus sp. 1 0.1 X X X X 
Nanoc lad ius sp. 2 0.2 X X X 
Pseudosmitfi a sp. 6 0.6 X X X 
Ch 1 ronom1 nae 
Chironomini 
+:> Chironomus sp. 19 2.0 X X X X X X 
1--' ffidopelma sp. 1 0.1 X X 
--... 
·cr yptoch i ronomus sp. 12 1.3 X X X X X X 
"Cryptotendipes sp. 4 0.4 X X X X 
Dfcrotendipes sp. 50 5.4 X X X X X X 
Endochironomus sp. 3 0.3 X X X X X 
Glyptotendipes sp. 1 0.1 X X 
Harn1sch1a sp. 1 0.1 X X 
Microchironomus sp. 3 0.3 X X X X X 
Paradi ironomus sp. 8 0.9 X X X X X X 
Paratendipes sp. 20 2. 1 X X X X X 
Polypedilum sp. 42 4.5 X X X X X X 
Pseudochironomus sp. 71 7.6 X X X X X X 
St1ctochironomus sp. 3 0.3 X X X X X 
fanytars fn 1 0.1 X X 
Cladotanytarsus sp. 105 11.2 X X X X X 
Paratanytarsus sp. 14 1.5 X X X X X X 
_Ianyta._rsus sp. 13 1.4 X X X X X X 
----------~ 
_______ " ______ - _____ _._ 
-- ____ " ______ -
,.J:::. 
I 
1-' 
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Table 4-2. Mean density (no./rn2) and percent composition of major taxonomic groups and ten most abundant qenera and 
species collected from Braidwood cooling pond during 1981. 
En£ ire [al<e Sinemine Basins 1l'ewTfl'l ooded Basin 
Mean Mean Mean 
no./m2 % no./m2 % no ./m2 
Majo_r __ ~OJP.~ 
Tub if ic idae 20 2.1 Tubificldae 42 4.5 Tubificldae 1 
Naldidae 52 5.6 Nai di dae 3R 4.1 Nai di dae 64 
Enchytraeirlae 14 1.5 Enchytraeidae 0 0 Enchytraeidae 26 
Pelecypoda 1 0.1 Pelecypoda 2 0.2 Pelecypoda 0 
Gastropoda 18 1.9 Gastropoda 5 0.5 Gastropoda 0 
Caen1dae l3 1.4 Caenidae 9 1.0 Caenidae 12 
Ephemeridae 11 1.2 Ephemeridae 21 2.3 Ephemeridae 3 
Chaoboridae 197 21.1 Chaobori dae 358 38.5 Chaoboridae 59 
Ceratopogonidae 72 7.7 Ceratopogonidae 94 10.1 Ceratopogonidae 54 
Chironomidae 524 56.1 Chironomidae 312 33.5 Chironomidae 704 
Others 12 1.3 Oth'!rs 50 5.3 Others 15 
% 
0.1 
6.8 
2.8 
0 
0 
l . 3 
0.3 
6.3 
5.8 
75.1 
1.5 
Total invertebrates 934 100 Total invertebrates 931 100 Total invertebrates 938 100 
.IS'£. Ten ..I ax~ 
1. Chaoborus punctipenn_~ 197 21.1 1. Chaoborus eunctipennls 358 38.5 1. Cladotanvtarsus 155 16.5 
2 naooTanytarsus 105 11.2 2. Palpo~~ complex 94 10.1 2. Pseudoch i rononius 125 13.3 
3. PafPomyi a compTe x 72 7.7 3. ~rldpedl urn 50 5.4 3. Dlcrotentf1pes-- 85 9. 1 
4. PseudochTronomus 71 7.6 4. a· otanytarsus 46 4.9 4. Chaoborus punc t iJJ!.nni s 59 6.3 
5 Ofc-rotendi pes ~- 50 5.4 5. P~ratenaTpes- 29 3.1 5. tdfPoiilyTa co,iiilrex - -· 53 5. 7 
6 'Polypeanu:m- 42 4.5 6. luhTTe'xTuliTfex 28 3.0 6. o ypemT urn 35 3.7 
7. Paratendlpes 20 2.1 7. Hexafenra ___ 21 2.3 7. bero rlTgTf.lta 33 3.5 
(L Oero ""'d .!lJ1fiT a 20 2.1 8. Proc ad ius 16 1.7 8. rfil'ronomus·-- 25 2.7 
9. c"filronomus- 19 2.0 9. ·r,iriiiiaEl'rici 14 1.5 9. lfaratanyfir_~.l.l2_ 22 2.3 
]0. P_<!!::at~ytar_s~ 14 1.5 10. Chironomu_s __ 12 1.3 10. Tan.l!,!lrSt~~ 10 1.1 
10 CrypfoChTronomus 12 1.3 
. ----~-~.-~--- ---~·-----~ ·-
- ~---·-·----·---~----·----·---------- -~---·-~- -~-~-
-+:> 
I 
~ 
1.0 
Table 4-3. Mean, m1n1mum and maximum densities {no./m2), surface areas, and mean depths of 
Braidwood cooling pond and several central Illinois lake~ and ponds. 
Rean total dens1ty Minimum density Maximum density 
{no./m2) {no./m2) {no./m2) 
Braidwood cooling 
pond 934 42 5,041 
Coffeen Lake 1,465 504 3,046 
Lake Sangchris 1,015 680 6,446 
Lake Shelbyville 1,081 0 1,467 
INHS study ponds 12' 789 0 4,167 
Utterback complex 
study ponds 25,218 278 196,1ll 
Data from Lakes Coffeen, Sangchris, and Shelbyville taken from Warren {1981). 
Data from INHS and Utterback ponds from S. Sobaski, personal communication. 
Surface area 
{ ha) 
1,069 
446.00 
876.00 
4,490.00 
0. 21 
0.33 
Mean dePfh 
{rn) 
2.9 
5.7 
4.6 
4.9 
0.9 
1.2 
Tab1e 4-4. Taxa and indices having significant results (a<0.05) of 
T-tests between old stripmine basins and newly flooded areas and signifi-
cant Pearson correlations with depth. 
T-tests Pearson correlations 
Old basin New basin Correlation 
Taxon/index mean mean () coefficient () 
Limnodrilus claparedeianus 4.63 0.00 ns 0.2326 0.010 
Aquatic Acari 1.16 o.oo ns 0.2133 0.030 
Caenis 9.26 11.61 ns -0.2031 0.037 
He)(_Cigeni a 20.33 2.98 0.009 -0.0410 ns 
Chaoborus punctipennis 357.64 58.53 0.004 0.5705 0.001 
Palpomyia complex 93.75 53.57 ns 0.2455 0.015 
Total Chironomidae 312.50 704.37 0.015 -0.3316 0.002 
Procladius "16 .20 4.96 0.056 0.3708 0.001 
Qicrotendi pes 9.26 85.32 0.022 -0.2388 0. 018 
Parachironomus 2.31 12.90 0.035 -0.2018 0.038 
Stictochironomus 4.63 0.99 ns 0.2941 0.004 
Cladotanytarsus 46.30 154.76 0.033 -0.2781 0.007 
Paratanytarsus -0.2125 0.031 
Diversity 1.01 1.04 ns -0.2221 0.025 
Evenness 0.76 0.78 ns -.0826 ns 
Number of taxa 4.56 4.24 ns -0.1441 ns 
Total invertebrates 930.56 937.50 ns 0.0333 ns 
ns = not significant 
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Table 4-5. Significant results (a<0.05) of one-way Analysis of 
Variance between seasonal means of taxa densities~ total invertebrates, 
total taxa, and sample diversity of Braidwood cooling pond during 1981. 
One-wa~ ANOVA 
-----15 April Mean 15 July Mean a 
Palpomyia complex 144.74 3.12 0.000 
Dicrotendipes 95.39 7.29 0.011 
Paratendipes 41.67 0 0.040 
Pol~pedilum 7.68 73.96 0.043 
Cladotan~tarsus 48.25 158.33 0.034 
Tanyt~rsus 24.12 3.12 0.000 
Total invertebrates 1164.47 715.63 0.020 
Total taxa 5.05 3.75 0.029 
Diversity 1.15 0.90 0.019 
Evenness o. 77 0. 77 ns 
ns ~ not significant 
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ABSTRACT 
The fish communities of Braidwood Cooling Pond were sampled 
in September 1981 by electrofishing, seine, and gill net at four 
stations. Three standing crop surveys were also conducted in 
coves at the study site. Twenty-three species representing nine 
families plus one sunfish hybrid were collected. Based on the 
percent of total biomass collected by electrofishing, gill nets, 
and seining the catch was dominated by carp (35.5%), largemouth 
bass (24.5%), and gizzard shad (21.9%). Sand shiner, dominating 
the seine catch, was the most abundant fish collected. Analysis 
of variance detected no differences in total catch between sta-
tions. Gizzard shad and bluegill were the most abundant species 
collected in cove rotenones samples. Carp dominated the catch by 
weight accounting for almost 50 percent of the total biomass lake-
wide. Total standing crop was much lower compared to other 
Illinois and midwestern lakes. Largemouth bass and bluegill popu-
lations were characterized by young fishes primarily ages 0+ to 
II+, including few quality sized individuals. Percent composition 
of these fishes appears favorable for future development. Carp, 
the dominant species by biomass, was represented by an abundant 
age II+ year class. Based on data collected in this study, the 
fisheries of channel catfish, walleye, and tiger rnuskie, were 
essentially nonexistant. 
iv 
INTRODUCTION 
The fishery of Braidwood Cooling Pond is of a unique nature 
in that the resource is affected by three major constituents, (1) 
those species inhabiting the strip-mine pits before pond-fill, (2) 
species stocked by the Illinois Department of Conservation, and 
(3) future inundations by lotic species entrained from the Kanka-
kee River as eggs or larvae during pumping operations. There is 
no feeder stream to Braidwood Cooling Pond which, as with most im-
poundments, provides unimpeded access to the facility by riverine 
species. 
Major objectives of the first year of study on Braidwood 
Pooling Pond were: 
1. To determine how those fish species which survived the 
pre-pond-fill rotenone of the strip-mine pits will affect 
the fishery after pond fill. 
2. To characterize the fish population during its first 
season. 
The results of the first season Braidwood Cooling Pond fish-
eries investigations are contained herein. 
MATERIALS AND METHODS 
Braidwood Cooling Pond was sampled in September 1981 at four 
stations (Figure 5-l) with three methods to determine the species 
composition, relative abundance, and distribution of the fish com-
munity. These stations were divided into four substations desig-
nated A-D, where A was the northwest area, B the northeast area, C 
the southwest area, and 0 the southeast area within a station. 
One unit of sampling effort was conducted at each substation where 
a unit of effort equalled the sum catch of 15~ninutes of daytime 
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shoreline electrofishing, one seine haul, and one, 24-hour gill 
net set. These methods were selected to effectively sample dif-
ferent habitats within each station. 
Shoreline electrofishing was conducted for 15 minutes at each 
substation using a boat-mounted, boom-type electrofisher which em-
ployed a 230-volt, 3-phase AC generator as a power source. The 
boat driver and two other persons captured stunned fish with 2.7 
mm (0.5 inch) mesh dip nets. Upon the completion of each 15-
minute electrofishing period fish were identified, measured, 
weighed, and released within the particular substation. Small 
fish were preserved and returned to the 1 aboratory for measure-
ment. Stations 1 and 2 were electrofished on 9 September 1981; 
Stat ions 3 and 4 on 8 September 1981. Ancillary measurements 
taken at the time of electrofishing included temperature and dis-
solved oxygen profiles and conductivity (Appendix 58). 
Seine samples were collected from within each substation 
where habitat permitted. For substations that were physically un-
seineable, seine stations were displaced to the nearest seineable 
natural shoreline not included within another substation. Those 
substations composed entirely of riprap (lA, lB, lC, 4A, and 4C) 
and the one substation too deep to effectively seine (3C) were 
displaced (Figure 5-l). A shoreline distance of 15 meters (49 
feet) was seined using a 7.65 x 1.22 meter (25 x 4 feet) nylon 
seine with a 1.22 x 1.22 x 1.22 meter {4 x 4 x ~ feet) bag. The 
seine was constructed from King 4.76 mm (3/16 inch) square mesh. 
All small fish collected by seine were preserved in 10 percent 
formalin and returned to the laboratory for analysis. Large fish 
were processed in the field and released. All stations were 
seined on 3 September 1981. 
Experimental gill nets were set perpendicular to the shore-
line nithin each substation and allowed to fish for 24 hours. 
Nets consisted of a series of six 7.6 meter (25 feet) panels of 
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12.7, 24.5, 31.8, 38.1, 50.8, and 63.5 mm bar measure mesh. All 
fish collected were measured and weighed at the site. Gill nets 
were set at Stations 1 and 2 on 10 September and collected on 11 
September 1981. Stations 3 and 4 were gill netted on 9-10 
September 1981 . 
Each fish collected by electrofishing, seine, and gill net 
and its K factor is listed in Appendix SA. Length-weight rela-
tionships (Appendix 5C) were determined for most species using the 
equation ln wt = a + b ln Lt. where wt. is the weight of the fish 
in grams and Lt is the total length in millimeters. Diversity in-
dices were computed for collections taken at each station. 
Distribution, biomass, and abundance of the total catch of 
fishes were analyzed statistically by a one-way analysis of vari-
ance with station as the main effect. Comparisons were made on a 
catch-per-unit-effort basis using ln(X+l) transformations of 
weight and densities. Data were transformed to stabilize the var-
iances of treatment means. Differences in biomass and abundance 
between stations for specific species were also analyzed by one-
way analysis of variance. Comparisons of means were made with 
Duncan•s multiple range test. 
Ageing of largemouth bass and bluegill was accomplished by 
examining scales taken from the left side of the fish below the 
lateral line at the posterior extant of the pectoral fin. Scales 
were viewed either directly under a dissecting microscope or from 
scale impressions on acetate slides. 
Standing crop surveys were conducted in three coves. Cove 1 
(0.79 hectares) was located near Station 4, Cove 2 (0.50 hectares) 
near Station 3, and Cove 3 (0.33 hectares) near Station 2 (Figure 
5-l). Cove 1 was sampled 1-3 September; Cove 2, 25-27 August; and 
Cove 3, 31 August to 2 September. A b 1 ock net was p 1 aced across 
the mouth of coves to serve as a barrier to fish movements. A 
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potassium permanganate "curtain" was applied outside the cove to 
prevent the active piscicide (rotenone) from leaving the study 
area. Rotenone was applied within the cove and mixed at a rate 
approximating a l ppm concentration. Stressed fish were collected 
as they rose to the surface. These were identified, measured, and 
weighed. The rotenone within the cove was detoxified with potas-
sium permanganate four hours after application. Fishes were col-
lected for an additional two days to insure complete recovery of 
specimens. Biomass of fishes collected the last two days of samp-
ling was calculated from length-weight relationships determined 
for fresh (Day l) specimens. 
RESULTS AND DISCUSSION 
General Catch Characteristics 
Twenty-one species and one hybrid sunfish representing nine 
families of fishes were collected by electrofishing, seine, and 
gill net from Braidwood Cooling Pone (Table 5-1). White sucker 
(Catostomus commersoni) was collected during a supplementary 
sample. Another species, johnny darter (Etheostoma nigrum) was 
obtained during the standing crop surveys. This assemblage of 
species is not greatly different from those found in other central 
Illinois reservoirs (McNurney and Tranquilli 1979). 
Numerically, 94 percent of the electrofishing catch was ac-
counted for by bluegill (Lepomis macrochirus, 41.7%), gizzard shad 
(Dorosoma cepedianum, 31.1%), largemouth bass (Micropterus 
salmoides, 8.9%), green sunfish {Lepomis cyanellus. 7.0%), and 
carp (Cyprinus carpio, 6.0%). These same five fish dominated by 
biomass, carp (36.1%), gizzard shad (25.2%), largemouth bass 
(17.6%), blueqi11 (11.6%). and qreen sunfish (5.1%). together ac-
counting for 95.6 percent of the total biomass collected by elec-
trofishinq. Seine catches ~ere dominated by sand shiners 
(Notropis stramineus) accountinq for 74.4 percent of the fish by 
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abundance and 64.8 percent of total biomass. The next most abun-
dant fishes in seine catches were brook silversides (Labidesthes 
sicculus, 13.5%), bluntnose minnow (Pimephleas notatus, 5.0%), un-
identified sunfish (Lepomis sp., 3.5%), gizzard shad (1.2%), and 
largemouth bass (0.9%). 
In gill net catches four species dominated numerically, carp 
(37.4%), largemouth bass (23.7%), gizzard shad (19.4%}, and black 
bullhead (Ictalurus melas, 7.7%), together accounting for 88.2 
percent of the catch. By biomass, three species, carp (35.6%}, 
largemouth bass (29.1%), and gizzard shad {20.2%), accounted for 
84.9 percent of the total catch. 
Diversity indices calculated for the four stations were quite 
similar; Station l (2.78}, Station 2 (2.82), Station 3 (3.20), and 
Station 4 (2.69). Station 3 incorporated both shallow sloping 
soils with abundant aquatic vegetation and steep sloping spoil 
areas. The steeper areas were the oldest mined areas of the pond 
and have substantially more stands of terrestrial vegetation. 
These stands reach into the water creating types of cover not 
found at other stations, hence the slightly greater diversity. 
Analysis of variance of total catch per unit effort in 
September 1981 revealed no significant differences between sta-
tions for either biomass or abundance (Table 5-2). Catch at all 
stations combined totaled 11.8 kg/unit effort. A similar study at 
Coffeen Lake (Perry and Tranquilli 1981), a thermally altered 
reservoir, had 16.4 kg/unit effort. Adjusting these values to 
compare with figures derived for Lakes Shelbyville and Sangchris 
(Tranquilli et al. 1979), Braidwood Cooling Pond (33 kg/unit ef-
fort) was lower than all three lakes; Coffeen (53 kg/unit effort, 
Sangchris (59 kg/unit effort), and Shelbyville (86 kg/unit effort. 
The juvenile nature of Braidwood Pond is clearly expressed. The 
percent composition of largemouth bass between these four 1 akes 
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shows Braidwood Pond to have the highest value (24.5%) followed by 
Lakes Coffeen, Sangchris, and Shelbyville with 17.4%, 16.3%, and 
5.6% largemouth bass, respectively. Percent composition of all 
predatory fishes in these lakes were: Braidwood, 27.2%; Sang-
chris, 26.6%; Coffeen, 25.7%; and Shelbyville, 25.6%. The initial 
composition of Braidwood Cooling Pond looks promising for a qual-
ity fishery. 
Standing Crop Surveys 
Unlike most other fish collection techniques, cove poisoning 
yields a non-selective sample of fish populations. Cove samples 
are useful in comparing relative species biomass and abundance and 
to compare within lake habitats as well as fish populations 
between different lakes. 
Standing crop surveys were conducted in three coves in Braid-
wood Cooling Pond during late summer 1981. All species encounter-
ed in samp 1 es co 11 ected by other methods except wa 11 eye were 
represented in cove rotenone samples. In addition, one specimen 
of johnny darter was unique to cove samples. Gizzard shad and 
bluegill were the most numerous species collected (Table 5-3). 
Other species important numerically were green sunfish, sand 
shiners, and carp. Carp dominated the catch by weight accounting 
for almost 50 percent of the biomass lake-wide (Table 5-4). Giz-
zard shad ranked second by weight followed by bluegill and large-
mouth bass. 
Differences in numerical abundance were noted between coves 
for most species, but were more pronounced for sand shiners, 
bluntnose minnow, and small sunfishes. Catches of sand shiners 
and bluntnose minnows were much greater in Cove 1 than in other 
coves. Bluegill, green sunfish, and crappie were less abundant in 
Cove 1. Carlander (1955) suggested that a significant increase in 
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standing crop of one species when another species decrease may in-
dicate competition, but may also be due to some difference in 
habitat. The minnow species might have preferred the smooth sand-
silt substrate in Cove 1, which provided little cover for the 
small sunfish. Carp were also less abundant in Cove 1. 
Differences in biomass reflecting numerical differences were 
also noted in Cove l. Due primarily to a decrease in carp, Cove l 
yielded only half as much total biomass as Coves 2 and 3. Biomass 
was also lower in Cove l for all sunfish (excluding largemouth 
bass) and bullheads. Largemouth bass biomass was similar in all 
coves. The decrease in tot a 1 biomass might suggest some differ-
ence in the habitat or food resources in Cove 1. 
Relative biomass estimates from cove samples were similar to 
relative weights from quantitative sampling (electrofishing, gill 
nets, and seines) conducted during the same period. One exception 
was largemouth bass. Percentage weight was much lower in cove 
samples (4.3%) than in other samples combined (24.5). Perry and 
Tranquilli (1981) also found largemouth bass to be underestimated 
cove rotenone samples. Biomass and abundance of larger fish, in 
general, are usually underestimated in cove samples while smaller 
fish are overestimated (Hayne 1967). Relative abundance in Braid-
wood Pond did not agree well between cove samples and other sampl-
ing methods. 
Total standing crop in Braidwood Pond was much lower compared 
to other Illinois lakes and midwest reservoirs (Table 5-5). This 
is presumably due to the relatively recent filling of the basin. 
New bodies of water may take several years to reach carrying ca-
pacity (Patriarche and Campbell 1958). Species-specific compari-
sons showed that biomass of carp in Braidwood Pond was greater 
than other Illinois lakes while gizzard shad biomass was markedly 
lower. This may also be typical of new lakes; as reservoirs age, 
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the standing crop of carp decreases and the standing crop of 
Clupieds (gizzard shad) increases (Jenkins 1967). Biomass of 
largemouth bass was similar to other Illinois lakes but lower than 
the midwest average for smaller reservoirs (Table 5-5). Bluegill 
and bullhead biomass was also well below the midwest average but 
was comparable to other Illinois lakes. 
Individual Species Examinations 
Largemouth bass 
The largemouth bass community was represented by a young as-
semblage of fishes primarily ages 0+ to II+ (Table 5-6). Young-
of-the-year fishes were represented by two modal lengths in 
length-frequency (Figure 5-2). The mean length of aged YOY fishes 
was 106 mm and this corresponds with the second mode, the first 
being 45-65 mm fishes. The modal length at 200 mm is representa-
tive of age I+ fishes which, of those specimens aged, averaged 216 
mm. Age II+ largemouth bass averaged 300 mm ranging from 271-322 
mm. Only three fish aged were greater than II+, these were all 
III+, averaging 380 mm total length. Mean lengths of all aged 
fish were above average for Illinois waters (Carlander 1977). 
Mean KTL was 1.24, typical for Illinois largemouth bass. 
The occurrence of a biomodal size distribution for a single 
year class is an interesting phenomenon, not well documented. Two 
hypotheses for the natural occurrence of such a distribution are 
disjunctive spawning due to the passing of frontal systems in the 
springtime (Summerfelt 1975) and the differential availability of 
suitable size prey at critical periods for fishes of different 
lengths (Shelton et al. 1979}. The influences of weather might 
have been very important to disjunctive spawning of bass in Braid-
wood Cooling Pond. Much of Braidwood Pond is shallow and the oc-
currence of abundant spring storms in 1981 wit.r1 associated wave 
action and high turbidity could very easily nave disrupted 
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spawning activities. Size differences would have become most ob-
vious when the earliest spawned fishes made the transition to 
piscivorous feeding habits, at which time growth would have accel-
erated and far outmeasured that of the smaller fish. Deductions 
on prey availability are speculative, but benthic invertebrates 
were not abundant at the study site (Warren 1982, Section 4 here-
in). Minnows and shad were abundant in the study area, but times 
of hatch which might correspond to critical bass feeding schedules 
are unknown. The occurrence of two size c 1 asses of 1 argemouth 
bass in Braidwood Pond is most probably the result of one group 
from natural production and the other from a stocking of finger-
ling bass in late May 1981. 
Differences in the scale radii of annuli on different fishes 
suggest the possible different growth patterns exhibited by fishes 
from different strip-mine pond communities or from different 
groups of fishes stocked by the Illinois Department of Conserva-
tion. 
Analysis of variance of the largemouth bass population at 
different stations as collected by electrofishing showed that, by 
both biomass and abundance, significantly more bass were captured 
at Stations 1 and 4 than at Station 3. Looking at total biomass 
of largemouth bass collected by electrofishing at each substation 
(Table 5-7), it was apparent that rnore largemouth bass were col-
lected at substations which had riprap habitat. No significant 
differences were found from analyses of gillnet catches and total 
biomass appeared random by substation (Table 5-8). There was no 
significant difference by biomass or density between stations for 
largemouth bass when all methods ·.-1ere combined. While riprap 
definitely provided cover for some bass, gill net catches showed 
that they also utilize deeper offshore areas, non-riprap in 
nature. 
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Proportional Stock Density (PSD) calculated from the length-
frequency distribution for largemouth bass was 15 percent, well 
bel ow the recommended 40-60 percent range (Anderson 1980), but 
this was not unexpected due to the immaturity of the bass popula-
tion present. Few individuals in the 300+ mm size class were 
present in 1981, but given the 1982 growing season, the PSD should 
improve. 
Bluegill 
Bluegill length-frequency (Figure 5-3) was represented basic-
ally by a single mode about 75 mm. This corresponds, primarily, 
to Age I+ fishes although some of the smaller fish within this 
mode were age 0+ (Table 5-6). Many of tne young-of-the-year fish-
es are not represented as they were classified as unidentified 
Lepomis due to the possibility of hybridization. Another mode 
near 40 mm would be characteristic of these fish. Few individuals 
greater than 100 mm were collected (4%) and approximately half of 
these were age II+. Bluegill were more abundant at stations which 
contained riprap (Table 5-7). By all methods combined biomass of 
bluegill was significantly greater at Stations 1 and 4 than at 
Station 3. Gill nets do not effectively sample bluegill so it is 
unknown whether they, 1 ike largemouth bass, were active in off-
shore areas. Mean condition factor was 1.64, an average value for 
bluegill in Illinois waters (Carlander 1977). 
Proportional Stock Density was low for bluegill (3%), well 
below the recommended 20-60 percent (Anderson 1980), but this is 
not unusual considering the immature nature of the fish in the 
pond. 
Gizzard shad 
The gizzard shad population was well established in Braidwood 
Cooling Pond. A wide range of size classes was present and very 
evenly distributed (Figure 5-4}. Numerous small shad collected in 
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cove rotenone samples combined with small size classes exhibited 
in the length-frequency diagram indicated that an abundant forage 
base for piscivorous species was available in 1981. Analysis of 
variance of total biomass of gizzard shad collected by all methods 
showed significantly greater catches from Station 4 and 1 than 
Stations 2 and 3. No differences were found for density of shad 
between stations. Possibly the occurrence of algal growth on the 
rock habitats is conducive to the occurrence of gizzard shad feed-
ing in these areas. Mean KTL was 0.91, a typical value for giz-
zard shad. 
Carp 
Eighty-one percent of the carp collected in Braidwood Pond 
were within the 180-240 mm size range (Figure 5-5). These fish 
were age II+ individuals and were the dominant fish in the pond by 
biomass. The few large individuals collected were no doubt rem-
nants from the strip mine community present before pond-fill, and 
were probably brood stock for the abundant year class which domin-
ated the fish community. No fish under 158 mm were collected. No 
significant differences in the density or biomass of carp were 
found between stations. These fish represented a tremendous 
amount of biomass, a value which has the potential to dramatically 
increase in the next several years depending upon the availability 
of suitable foods. Mean condition factor was 1.24, a relatively 
low value for this species (Carlander 1969). 
Channel catfish 
Ten channel catfish (Ictalurus puctatus) were collected, 
several of which were small enough to indicate that some natural 
reproduction might have occurred from the breeder fishes stocked 
by the Illinois Department of Conservation. Channel catfish have 
been shown to be scarce during the initial years of new impound-
ments (Patriarche and Campbell 1956; Fitz 1968) so the development 
of this aspect of the fishery might be a gradual process. 
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Threadfin shad 
Fifteen threadfin shad (Dorosoma pretense) were collected, repre-
senting a minor component when compared to the abundance of giz-
zard shad available. Given the small size classes of gizzard shad 
present, the value of threadfin shad in the pond was probably neg-
1 igible. 
Walleye 
A single adult walleye (Stizostedion vitreum) was collected 
from the gill net sample at Substation 4A. This was most likely a 
remnant from the strip mine population before pond-fill. None of 
the walleye stocked by the Illinois Department of Conservation 
were sampled. 
Tiger muskie 
No tiger muskie (Esox masguinongy X Esox lucius), a species 
stocked by the Illinois Department of Conservation, were collect-
ed. 
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SUMMARY 
1. The fish communities of Braidwood Cooling Pond were sampled in 
September 1981 with electrofishing, seine, and gill net at 
four stations. Three standing crop surveys were also con-
ducted in coves at the study site. 
2. Twenty-three species representing nine families plus one sun-
fish hybrid were collected in the study area. Based on the 
percent of total biomass collected by the electrofishing, gill 
nets, and seining, the catch was dominated by carp ( 35. 5%), 
largemouth bass (24.5~). and gizzard shad (21.9%). Sand 
shiners, dominating the seine catch, was the most abundant 
fish collected. 
3. Gizzard shad and bluegill were the most abundant species col-
lected in cove rotenone samples. Carp dominated the catch by 
weight, accounting for almost 50 percent of the total biomass 
lake-wide. Gizzard shad ranked second by weight followed by 
bluegill and largemouth bass. 
4. Differences between coves were most pronounced for Cove 1. 
Catches of sand shiners and bluntnose minnows were much great-
er in Cove 1 while abundance of small sunfish and carp de-
creased. Due primarily to a lower abundance of carp, Cove 1 
yielded only half as much total biomass as Coves 2 and 3. 
5. Relative biomass estimates from cove samples were similar to 
relative weights from electrofishing, gill net, and seine 
samples except for 1 argemouth bass. Percentage weight for 
largemouth bass was much less in cove samples (4.3%) than in 
other samples combined (24.5%). Relative abundance did not 
agree well between cove samples and other sampling methods. 
6. Total standing crop in Braidwood Pond was much lower compared 
to other Illinois and midwestern lakes, presumably due to the 
recent filling of the basin. Biomass of carp was greater than 
other Illinois lakes while gizzard shad Diomass was markedly 
lower. This may also be typical of new bodies of water. Bio-
mass of largemouth bass 1vas similar to other Illinois lakes 
but lower than the midwest average. 
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7. Largemouth bass and bluegill populations were characterized by 
young fishes primarily ages 0+ to II+, including few quality 
sized individuals. Percent composition of these fishes ap-
pears favorable for future development. 
8. The gizzard shad population was strong indicating a plentiful 
forage base for piscivorous species. The foraging patterns 
for the different size classes of important species in Braid-
wood Pond is, however, unknown. 
9. Carp, the dominant species by biomass, was represented by an 
abundant age II+ year class. Total biomass of this species is 
expected to increase dramatically depending, however, on the 
availability of suitable foods. 
10. Based on the data collected in this study, the fisheries of 
channel catfish, walleye, and tiger muskie were essentially 
nonexistent. 
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Table 5-2. One-way analysis of variance of the ln(X+l) abundance 
and biomass of fish captured per unit of sampling effort in Braidwood 
Cooling Pond during September 1981. 
---- ----------
Mean Squares 
Source of Variation df Biomass Abundance 
Station 3 0.3843 0. 4951 
Error 12 0.2739 0.1870 
N 16 16 
Coefficient of 
Determination ( r2) 0.26 0.39 
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Table 5-3. Abundance (number/hectare) of fishes collected in cove rotenone samples 
from Braidwood Cooling Pond during late summer 1981 (For location of 
coves see Fig. 5-l). 
Lake-wide average Cove l Cove 2 Cove 3 
( N = 3) (0.79 ha) ( 0. 50 ha) (0.33 ha) 
- ' 
Species No. /h a % No. /ha % No. /ha % No. /ha % 
-----------
Gizzard shad 3699 40.5 4594 54.8 3242 28.8 3260 42.4 
Bluegill 2039 22.4 419 5.0 4208 37.3 1489 19.4 
Green sunfish 776 8.5 37 .4 832 7.4 1460 19.0 
Sand shiner 609 6.7 1696 20.2 81 0.7 51 0.7 
Carp 51 2 5.6 171 2.0 727 6.4 640 8.3 
Bluntnose minnow 327 3.6 962 11.5 18 .2 
White crappie 300 3.3 9 0. 1 749 6.6 142 1.8 
Largemouth bass 296 3.2 322 3.8 376 3.3 190 2.5 
Black crappie 201 2.2 3 <0. l 495 4.4 106 1.4 
Ye 11 ow bu 11 head 1 01 1.1 16 0.2 251 2.2 36 0.5 
Black bullhead 71 0.8 30 0.4 36 0.3 148 1.9 
Golden shiner 70 0.8 11 0. l 93 0.8 106 1.3 
Brook silverside 37 0.4 67 0.8 40 0.4 3 <0. l 
Grass pickerel 21 0.2 5 <O .1 59 0.5 
Young-of-the-year 
Lepomi s 18 0.2 25 0.3 10 <0.1 18 0.2 
Ye 11 ow perch 12 0. 1 11 0 .l 24 0.2 
Channel catfish 6 <O. 1 3 <0. 1 15 0.2 
Threadfi n shad 6 <O .1 4 <O .1 10 <O .1 3 <0. 1 
Blackstripe 
topminnow 5 <O. l 16 0.1 
Red shiner 3 <0 .1 <O .l 2 <0.1 6 <0. l 
Hybrid Lepomi s 3 <0 .1 2 <0.1 6 <0. 1 
Quill back <1 <0. 1 2 <0 .1 
Johnny darter <1 <O .1 2 <0. 1 
Totals 9113 8386 11275 7679 
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Table 5-4. Biomass (kilograms/hectare) of fishes collected in cove rotenone samples 
from Braidwood Cooling Pond during late summer 1981 (For location of 
coves see Fig. 5-l). 
Lake-wide average Cove l Cove 2 Cove 3 
( N = 3) (0.79 ha) ( 0. 50 ha} 
Species kg/ha % kg/ha % kg/ha % 
Carp 88.94 49.2 40.03 39.0 l 07.89 52.2 118.89 50.8 
Gizzard shad 50.60 28.0 44.88 43.8 34.06 16.5 72.87 31.1 
Bluegill 16.44 9. l 3.67 3.6 34.07 16.5 ll . 58 4.9 
Largemouth bass 7. 71 4.3 7.92 7.7 7.20 3.5 8 .Ol 3.4 
Green sunfish 6.59 3.6 0.77 0.8 7.72 3.7 11.29 4.8 
Black bullhead 2.68 1.5 0.88 0.9 1.56 0.8 5.60 2.4 
Yellow bullhead 2.40 1.3 0.64 0.6 5.56 2.7 l. 01 0.4 
Black crappie 1.56 0.8 0.18 0.2 2.12 l.O 2.37 l.O 
Grass pickerel 0.97 0.5 0.38 0.4 2.52 1.2 
Golden shiner 0. 91 0.5 0.36 0.4 o. 73 0.4 1.65 0.7 
Sand shiner 0.69 0.4 1. 92 1.2 0. l 0 <O. l 0.06 <0. 1 
Quill back 0.47 0.3 l. 41 0.7 
White crappie 0.46 0.3 0.12 0. l 1.00 0.5 0. 25 0. l 
Yellow perch 0.34 0.2 0.27 0.3 0. 74 0.4 
Bluntnose minnow 0.15 0. l 0.44 0.4 <0.01 <0.1 
Channel catfish 0.06 <O .1 <0.01 <O .1 0.18 <0.1 
Hybrid Lepomis 0.05 <0. 1 <0. 01 <0. 1 0.15 <0 .1 
Brook silverside 0.03 <0. 1 0.06 <O .1 0.03 <0 .1 <0 .01 <0. 1 
Threadfi n shad 0.03 <0. l 0.02 <0. l 0.03 <0. 1 0.03 <0. 1 
Red shiner 0. 01 <O .1 <0. 01 <O. 1 <O .Ol <0 .l 0.02 <0. 1 
Bl ackstripe 
topmi nnow <0.01 <0. 1 <0.01 <0. l 
Young-of-the-year 
Lepomi s <0.01 <O. l <0.01 <O .l <0.01 <0. l <0.01 <0. 1 
Johnny darter <0.01 <O. 1 <0.01 <0. l 
-- -·-
Totals 180.86 1 02. 55 206.76 233.97 
-----·------ ------·-- ---
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Table 5-5. Standing crop biomass estimates (kg/ha) comparing Braidwood 
Cooling Pond to other Illinois and midwestern lakes. 
--·---Braidwood Coffeenl Lake2 Lake2 Midwest3 Species Pond Lake Sangchris Shelbyville average 
Carp 88.9 1 3. 9 27.0 70.8 81.4 
Gizzard shad 50.6 267.5 275.3 294.0 227.5 
Bluegill 16.4 52. 1 22.8 22.7 46.9 
Green sunfish 6.59 10.6 2.7 0.3 11.6 
Largemouth bass 7.7 7.7 3.5 12.6 21.2 
Bullheads 
(black & yellow) 
2.8 3.5 3.3 1.2 67.3 
A 11 species 180.9 437.8 360.9 449.6 444.0 
lPerry and Tranquilli 1981 
2Tranquilli et al. 1979 
3carlander 1955 
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Table 5-6. Ages of largemouth bass and bluegill collected from 
Braidwood Cooling Pond in September 1981 . Samp 1 e size 
(N), mean length and length ranges are given. 
Age Group 
0+ 
I+ 
I I+ 
II I+ 
0+ 
I+ 
I I+ 
III+ 
N 
54 
26 
14 
3 
11 
45 
20 
1 
Mean 1 ength 
Largemouth bass 
l 06* 
216 
300 
380 
Bluegill 
68* 
95 
142 
191 
Length range 
--------
80 - 142 
156 - 276 
271 - 322 
368 - 388 
64 - 78 
6 7 - 150 
11 2 - 180 
*Specimens selected for age analysis were not necessarily representa-
tive of total length-frequency distribution of YOY fishes, and thus, 
may not reflect the true mean length for this age group. 
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Table 5-7. Total biomass (g) of selected species collected by 
electrofishing in Braidwood Cooling Pond in September 
1981. Asterisks denote those substations which 
incorporate a riprap shoreline. 
---
Stat ion 
2 3 4 
------------------
Lar9emouth bass 
A 1876* 0 13 946* 
Sub- B 2097* 56 52 223* 
station c 2165* 2435* 109 948* 
0 1897* 5 16 0 
Bluegill 
A 2146* 4 24 651 * 
Sub- B 615* 50 5 603* 
stat ion c 595* 1328* 118 334* 
D 1361 * 221 412 0 
Gizzard Shad 
A 730* 286 221 1588* 
Sub- B 1090* 419 724 1930* 
station c 1263* 609* 568 3466* 
0 2285* 393 393 2422 
Carp 
A 945* 2375 173 230* 
Sub- B 4843* 322 286 393* 
station c 1153* 580* 845 2618* 
0 1784* 5490 3332 950 
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Table 5-8. Total biomass (g) of selected species collected by 
gill net in Braidwood Cooling Pond in September 1981. 
Asterisks denote those substations which incorporate a 
riprap shoreline. 
Station 
2 3 4 
-------' 
Lar~emouth bass 
A 973* 1734 3258 1564* 
Sub- B 1119* 0 1521 2966* 
station c 1283* 5208* 932 1315* 
0 437* 5916 3504 1713 
Bl ue9 i 11 
A 0* 103 78 4* 
Sub- B 0* 0 0 0* 
station c 0* 44* 0 91 * 
0 0* 6 0 442 
Gizzard Shad 
A 2475* 1275 1658 1476* 
Sub- B 2015* 58 449 2838* 
stat ion c 3201* 1854* 128 1959* 
0 548* 11 17 404 1772 
Carp 
A 1804* 2310 3971 2778* 
Sub- B 4712* 1322 2439 1946* 
station c 3986* 2915* 525 438* 
0 2241* 5138 1434 3000 
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